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The Variables in Photography 








... Require The Film with 
the Inherent Safety Factor! 


Gevaert Gevapan Sheet Film has 
built-in latitude to accommodate 
the many variables in photog- 
raphy. Light source, camera 
shutter, developing time /tem- 
perature, chemicals ... and 
human—the variables that often 
spell failure to a film with less 
tolerance. Small wonder, there- 
fore, that Gevapan finds its way 
into so many professional hold- 
ers. Want to try Gevapan for 
yourself? Write for professional 
samples, stating your film size. 
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Gevapan 30 (ASA D64 T40) offers an 
ideal relationship of moderate speed 
and fine grain, with a superb range 
of gradation and exception panchro- 
matic faithfulness. 


Gevapan 33 (ASA D125 T80) doubles 
your shooting speed without excessive 
sacrifice of its fine grain structure. An 
all-around film for the photographer 
shooting a wide variety of situations. 


Gevapan 36 (ASA D250 T160) is the 
first choice of industrial and press 
photographers, for all low light level 
situations such as bounce flash and 
available light. 











THE GEVAERT COMPANY OF AMERICA, INC. 
321 @West 54th Street, New York 19, N. Y. 


District Offices: Lincolnwood, Ul. (Chicago) « Los Angeles * Dallas « Denver * San Francisco 


Get more information. Circle 432, page 63 
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MITCHELL R-35 Reflex 


a emael Hand Held or Tripod Mounted * 


Here for the first time is a 35mm reflex motion picture camera which combines streamlined light- 
weight design with the full range of professional features. Its superbly engineered design by Mitchell—the 
world’s leading source of professional motion picture cameras—assures a remarkable versatility in filming. 
Among the broad capabilities of the R-35 are: theatrical and television productions—on location and in 


the studio; underwater use; high speed instrumentation films; and both animation and stop-motion. 





NEW 35MM PROFESSIONAL 
PORTABLE REFLEX CAMERA 





This camera produces steady, brilliant pictures through its use of dual registration pins and dual pull- 


down claws. A special series of Super Baltar matched F 2.0 lenses were specifically designed for the 
R-35 by Bausch & Lomb. Variable opening disc shutter provides positive exposure control. By means 
of a simple adaptor the R-35 can be used with standard Mitchell 1000’ magazines for tripod mounting. 
These are but a few of the outstanding professional features that make the Mitchell R-35 a major cine- 


matic development. Send for the new R-35 Bulletin. | *Tripod adaptor and blimp available as accessories. 


MITCHELL CAMERA 
Ras CORPORATION 
666 W. Harvard St., Glendale 4, Calif. 
F Cable Address: ‘‘Mitcamco”’ 


Get more information. Circle 451, page 63 
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EXTREME TEMPERATURES 
are well tolerated by the LEICA. 
The camera with the world’s fin- 
est focal-plane shutter serves effi- 
ciently in arctic expeditions as 
well as in the tropics, resists 
“freezing.” 





SHOCK AND VIBRATION are 
conditions of familiarity to indus- 
trial users. The basic design of 
the LEICA body and engineering 
for strength throughout assure 
the industrial photographer max- 
imum security. 








CORROSION from chemical or 
natural atmospheres must not 
affect fine tools, and the Leica is 
no exception. Its vulcanized body 
covering and special-formula 
electroplate assure maximum ex- 
ternal protection. 





ustry 


OPERATIONAL WEAR is held 
to a minimum by the precision of 
LEICA design and the peerless 
quality of the materials used in 
its construction. This assures the 
industrial user maximum depend- 
ability. 





LEICA PHOTOGRAPHS COURTESY 
JONES @ LAUGHLIN STEEL CORP 


You ought to know about the soundness of design of the versatile and dependable LEICA 
M-3. This is the latest development of a precision photographic instrument proven by 
years of service and great variety of application to have physical endurance to match 
its precision. Now, with greater automation, advanced design, and integration of con- 
trols, a LEICA M-3 is the highly prized nucleus of a photographic system that includes 
over 200 accessories to meet virtually every photographic requirement. You have to see 
it to believe it—call on a franchised LEICA dealer today. 


Seica 
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E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 


Oistributors of the 


worid-famous 


products of 


Ernst Leitz G.m.b.H.,Wetziar, Germany—Ernst Leitz Canada ttd 
LEICA CAMERAS - LENSES - PROJECTORS . MICROSCOPES - BINOCULARS 35460 


Get more information. Circle 446, page 63 








Kodak 


INDUSTRIAL 
ROUND-UP 


Once it took all four to be a pho- 
tographer. Then Kodak introduced 
uniformity, and guesswork died. 
Now comes AUTOMATION FOR 
THE PROFESSIONAL in answer to 
another urgent need... 


It’s a solution—to ease high costs, broad- 
en narrow margins, extend seemingly 
shorter working days, help you meet the 
insistence on speed in the face of grow- 
ing and varied demand. An answer to 
- high overhead, high payrolls, high rents, 
high taxes. 
Automation ! 
Indeed, something like automatic proc- 
essing is a handhold, a simple means for 
survival today ... enabling the large oper- 
ator to profit reasonably, enabling the 
small operator to grow as he intends to. 
The only question to ask is: How is 
automation possible for the professional? 


The only answer 

If you were alive when wet plates went 
out, you remember when guesswork died. 
It was about the time when uniformity 
was born at Kodak Park’. . . when films, 
paper, and chemicals were made pre- 
dictable. 

This same Kodak uniformity today is 
what makes labor-saving automation 
possible for the professional. Because 
only with professional films, papers, and 
chemicals that will act predictably is it 
possible to formulate precisely for ma- 
chine processing. 

With materials uniform, it becomes a 
relatively simple matter to design a ma- 
chine for those materials. A machine 
that will end drudgery. A machine that 
will do the routine darkroom work that 
follows, but does not really involve the 
photographer’s true talent, his creativity. 

Why shouldn’t a machine process 
prints? Develop precisely? Short stop to 
the instant? Fix thoroughly? Wash fully? 
Even tone, if necessary, to exactly the 
tint you want? Dry to perfection? Roll 
up prints in neat, pre-assorted order? 

These operations have always been 





“mechanical” and no challenge to the 
talented professional. Why not automate 
them? And with Kodak material uni- 
formity, the automatic operation is ap- 
plicable to color as well as to black-and- 
white. 

It’s been proved: one machine can proc- 
ess prints faster than a number of people, 
with less waste, with the most consistent 
quality, with no loss (indeed, with com- 
plete retention) of creative quality, and 
with a welcome lower cost per print than 
is possible manually. 


Automation adds to creativity 


Automation releases the professional and 
his co-workers from some of the unchal- 
lenging labor of time-consuming proc- 
essing. It gives him additional time for 
furthering his picture-taking techniques. 
Or, for some, it may be simply a way to 
relax, to get time to think. 

What is creative about splashing 
around in chemicals, watching a clock, 
worrying about temperatures? Why 
should you transport prints from bath to 
bath to wash? No longer need you dive 
around in a wash tank for a print you 
can’t seem to find. No more sorting 
problems. No more feeding a dryer. No 
more failures due to inadequate chem- 
ical or wash treatments. 

With uniform materials these become 
jobs fora machine... for automation... 
not for a professional. 

And this; it seems, is as it should be. 


Kodak automation 
the only complete system 


Not merely continuous print-processing 
machinery, but rather a precisely created 
professional system. That’s how Kodak 
has designed for automation. 

This Kodak system is unique because 
it combines the uniformity of Kodak 
papers and Kodak chemicals with the 
precision of Kodak machinery made ex- 
pressly for them. 

It is a system complete with proved 
and guaranteed formulations for black- 
and-white or color processing of Kodak 
professional materials. A system where 
all the ingredients are made together by 
Kodak to work together for you, to pro- 


Talent, Craftsmanship, 


Guesbork, Driyiery 


vide optimum quality, consistent quality, 
predictable quality. 

For these reasons, this is the only pro- 
fessional automation system we know of 
that is ready for you now. 


The machinery, the speed, 
the cost, the savings 


Automation starts at your easel. The 
objective is creative quality, speed, and 
low cost. 








This is the machine you begin with: 
Kodak Automatic Roll Head Printer. It 
replaces the manual easel under your 
enlarger. 

With it, you can automatically print 
one negative a thousand times with con- 
sistent quality without touching the 
equipment. Or you can print a thousand 
negatives one or more times with dodg- 
ing, burning in, or other creative manip- 
ulations. 

The machine advances the paper rol! 
automatically for many exposures of one 
negative, or at push-button speed wher 
you’re printing single negatives. 

If your volume required it, one skille« 

man could keep three of these printer 
busy. Or one man and one Roll Heac 
Printer, with consistent negatives, cai: 
print creatively at a rapid rate. 
Step II, the ribbon of prints. Perhaps th: 
first thing you will notice about an 
Kodak Continuous Print Processor, re- 
gardless of its size, is the floor space ii 
does not consume. 
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These machines do their work in 4 
less space than is required for a compara- 
ble volume of handwork. 

If, for example, you require 1500 
square feet of floor for processing prints 
now, you will require only 500 square 
feet with Kodak automation. 

In the face of today’s high rents or in- 
dustry’s high departmental burden rates, 
this saving in floor space becomes sig- 
nificant. 

And one man, operating large proc- 
essor or small, does all of a studio’s 
printing—whether color or black-and- 
white. 

He starts the ribbon of prints through, 
comes back later to a neatly rolled-up 
package of finished business all ready 
for automatic cutting and delivering. 
Replenishment, temperatures, timing .. . 
all automatic. Chemicals stay at their 
working best much more accurately, in 
fact, than is possible in manual process- 
ing. 

You should even make certain savings 
on chemicals. There is little or no wast- 


age. And basic Kodak formulations for — 


automation, including automatic replen- 
ishment, are so highly perfected that you 
use chemicals to the exact point of ex- 
haustion and not beyond. ~ 

No developer drop-off, no weakened 
hypo, no chemical worries at all. 

Such precise chemical control helps 
considerably in keeping gremlins out of 
prints, voiding the possibility of having 
to run costly make-overs. 


Which machine for you? 


It doesn’t make too much difference 
which size Kodak Continuous Print Proc- 
essor you Start out with. They are all 
complete units. They are all designed to 
a module. This means that you can start 
as small as you like; then, as your needs 
expand, you can add one unit to another, 
the new to the old, like building blocks. 
Your machinery keeps up with your 
progress that way, one part helping to 
pay for another. 





1. This, the smallest Kodak processor, 
has single-module unit. Add to it a 
Kodak Roll Head Printer and you’re in 
black-and-white automation. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 





2. This is the next largest Kodak proc- 
essor, complete with paper feed table, 
two single-module processing units, con- 
trols, and dryer .. . offers double capac- 
ity of the smaller unit. 





3. This larger unit is the same as 2 ex- 
cept for the additional single-module 
unit. The only reasons you would want 
this over the other machines are: for in- 
creased speed or for toning. 





4. With the above machine you’re ready 
for automating color work. You won’t 
find a more precise way to obtain con- 
sistent color quality. This equipment can 
be added to your black-and-white modu- 
lar units, after certain plumbing changes 
to accommodate additional solutions re- 
quired for color work. 





5. Whichever one of the Kodak proces- 
sors you require, you would also need 
this Kodak Automatic Cutter. It feeds 


and cuts finished prints either automati- 
cally or manually, as you desire. 


Who is ready for automation now? 


There’s no question about the benefits of 
automation to portrait photographers. 

Big studios use it to save money while 
gaining speed and time, enabling them 
to add volume while maintaining quality. 

Smaller studios use it to save time and 
make money with a small staff. 

Both large and small studios use it to 
broaden their capacity in color work and 
its control. 

Any industrial photographic depart- 
ment which keeps three men busy print- 
ing can save enough on printing alone to 
justify automation. Savings in floor 
space, increased delivery speed of quan- 
tity work, the consistent quality, print 
after print, the possibility of lower costs 
for color . . . these are bonuses. (And 
wasn’t it in industry that the idea for 
automation started in the first place? 
Why? To save money, add precision, 
conserve skilled manpower!) 
Commercial studios which commit their 
bread-and-butter work to automation 
gain time to concentrate talents on chal- 
lenging and highly lucrative creative as- 
signments. Gain time also to explore 
new sales routes, open new business 
prospects, broaden business. 


Your first step now... 


You will need more information than is 
presented here on which to base your 
automation commitments. Many of your 
questions can be answered by reading 
the new “Kodak Equipment for Auto- 
mation.”’ An inquiry to the Professional 
and Graphic Reproduction Apparatus 
Sales Division, 343 State Street, Roch- 
ester 4, N. Y., will bring your copy by 
return mail. 

Since automation is so important to 
you, we have assigned the sales respon- 
sibility for this Kodak equipment ex- 
clusively to the men who understand 
your area in professional photography 
perhaps better than anyone else in the 
field. These men are the Kodak Profes- 
sional Technical Representatives. 

Talk with your T. R. He is close to 
your business. He is aware of what auto- 
mation can and cannot do for you. He 
knows the technicalities. He can help 
complete your thinking. Answer your 
questions. Give you an honest opinion. 

“Why not call him to discuss it? 
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FOR GENERAL 
DARKROOM USE 
LEEDAL 





3 For prints & 
LEEDAL TRAYS 


. ” ; 
| FOR FILM 
K 4 > LEEDAL TANKS 


*Leedal combines type 316 stainless 
steel with HELI-ARC WELDING 
THROUGHOUT —there is no finer 
combination. Remember—Leedal 
stainless steel equipment never chips, 
cracks or warps .. . it costs no more 
now and lasts YEARS LONGER. 


For complete information send for: 















Catalog £-95 on Color processing 
equipment, or 
Catalog £-75 on Black and White 





equipment. 


2929 S.HALSTED + CHICAGO 8. ILLINOIS 
Get more information. Circle 445, page 63 








When it comes to photography in 
industry, we must confess a certain 
parochialism in our attitude. We feel 
that it is a good thing on general 
principles. However, it is always a 
relief to find specific examples of the 
benefits conferred on mankind in 
general and industry in particular by 
photography. One example, which 
came to light recently, was at Smith 
and Loveless. 

This company builds sewage lift 
stations which are installations de- 
signed to raise the level of sewage 
in a system. In the natural course of 
events, it was felt that a movie which 
could be shown to customers would 
aid sales efforts. Accordingly, the ad- 
vertising manager, a rank amateur, 
set out to learn all about movie mak- 
ing with the aid of Kodak publica- 
tions, personal advice and sad experi- 
ence. Eventually, the result was an 
excellent film which is shown to cus- 
tomers, visitors and employees. 

One showing was to an unusually 
interested audience, the Board of Di- 
rectors of Union Tank Car in Chi- 
cago, considering joining S & L to 
the Union industrial complex. The 
film enabled them not only to “visit” 
the plant but to see what products 
were made and how they were used. 
The eventual outcome: Smith & 
Loveless became a division of Union 
Tank Car Company in December, 
1959. Alden Smith, managing direc- 
tor of S & L called the film “the most 
effective sales promotion tool in our 
advertising budget.” 

Every once in awhile, we do a 
product story in which our wires get 
crossed. There was a case of crossed- 
wires in the July issue in A Card At 
A Time. The Foto-List camera is 
credited with filming a single line on 
a card; advice from the company is 
that the Foto-List will record mul- 
tiple lines, as many as will appear on 
half the card’s depth. It can also 
mask out any area desired on the 
card so that changes or additions can 
be inserted later. 

Speaking of our last issue ‘ 
Julius Shulman who was featured in 
Construction Cheesecake, a discus- 
sion of architectural photography by 
a recognized expert, has been re- 
tained by Westinghouse Electric to 
photograph 16 specially-designed 
Total Electric Homes being built 

(continued on page 11) 








Why loose sleep worrying whether color 
work will be ready on time? 

Instead, go right to K & L with your 
requirements for Dye Transfers & 
Ektacolor (‘‘C’’) prints for reproduction, 
comps, displays, color processing, 
flexichromes, transparencies, slides and 
filmstrips. Be sure of finest, exact color 
reproduction delivered on time. 

Discuss problems with K & L’s top 
technicians — Sam Lang and Len Zoref. 
Call or write for free Color Data Handbook 
and complete Price List. 





i + URSHAN 
c 


color service, inc 
AND ANG 


Dept. . PM-8 

10 East 46th Street, 
New York 17, N. Y. 
MUrray Hill 7-2595 


Get more information. Circle 441, page 63 





muse! 


to score your films by 
COMPOSED AND RECORDED 
WITH YOUR NEEDS IN MIND 


WRITE TO 


BOOSEY & HAWKES, INC. 


30 WEST 57TH STREET 


NEW YORK 19, N. Y. 
FOR CATALOG AND INFORMATION 





Get more information. Circle 409, page 63 





Clean Film the Modern Way 


Edwal COLOR FILM 
CLEANER 


—Anti-Static 
=—20 Times less toxic 
than carbon tetrachloride 
Fast, Reliable, Economical 
4-02. 65c 1-gal. $8.25 
Ask your dealer 


Edwal Scientific Products Corp. 


555 West 119th Street Chicago 28, lil. 
Get more information. Circle 425, page 63 
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when you are 
ready to spend 


$489” 
for a camera... 
you are ready 


for the 
zenZa 


BRONICA 


2% square, 
single-lens reflex 
























BRONICA ¢ DIVISION OF CAPROD LTD. « 111 FIFTH AVENUE, NEW YORK 3, N. Y. « IN CANADA: ANGLOPHOTO LTD., MONTREAL 8, P. Q. 


When a man is ready to invest $489.50 in a camera, 
his choice deserves the most serious consideration, 
There are two cameras in the field priced at $489.50, 
both 2% square, single-lens reflexes. The following com- 
parison table shows certain vital differences between 
these two cameras which should prove most valuable 
in helping you make your selection. One of these 
cameras is the Bronica. See if you can tell which. 














CAMERA ‘x’ CAMERA ‘Y’ 
shutter between-the-lens focal plane 
1 sec. to 10 sec. to 
speeds 1/500th 1/1250th 
; adjustable: 
delayed action approx. 10 sec. 1 to 10 see. 





interchangeabie 


interchangeable 

















lenses me Sad at any time 
each lens 
requires yes no 
shutter 
oe 60mm 5.6 50mm 3.5 
normal lens 19 inches t 
focusing 31% ft. to infinity hae a ig 
range eo 
stops oo auto- outemer 
: matically for ex- stops down for 
a posure—must exposure — in- 


wind shutter to 
reopen 


stantly reopens to 
full aperture. 





instant-return 
automatic 
mirror 


no 
shutter must be 
wound to reset 
mirror to focus 
position 


yes 
automatically 
returns to focus 
position after ex- 
posure 





film back 
inter- 
changeability 


to replace or in- 
terchange backs 
attention must be 
paid to whether 
film or shutter 
had been pre- 
viously wound — 
and appropriate 
adjustment made 


back may be re- 
placed or inter- 
changed without 
any attention 
to whether film or 
shutter has been 
wound. Camera 
responds auto- 
matically. 





film loading 


must observe vis- 
ual indicator when 
winding to #1 


automatically 
stops at #1 expo- 
sure position 





safety 
film-slide 


camera can be 
fired with slide 
slightly with- 
drawn (}4°') 


camera cannot be 
fired unless slide 
is completely 
withdrawn 





film-slide lock 


no 

slide readily re- 
movable when 
film back is off 
camera 


yes 
slide cannot be 
withdrawn when 
film back is off 
camera 





automatic film 
tension system 











special film 4 
keeps film flat for 
flatness none exposure — re- 
device laxes when film is 
advanced 
auto-reset 
exposure no yes 
counter 
focusing lock no yes 
price $489.50 with $489.50 with 


80mm f2.8 lens 


75mm f2.8 lens 











i} There is one special Bronica feature which 
cannot go unmentioned. Interchangeable 
Auto-Nikkor lenses are standard Bronica 

equipment—supplied in normal focal length 
with the camera, and available in interchange- 
able wide-angle and telephotos. See the Bronica 
at your photo dealer this week. For complete 
details, write to Dept. pyys 


—_— 
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oto by Rick Waite, Boyer Studio 


guarantees uniform development 
of each batch of film... 
along with uniformity from batch to batch 














+] 











* 1 Built-in 
Nitrogen Burst 
and Temperature Controls 





Easy to set up, simple to operate, i 
it processes negatives and prints with just 

a change of solution. Nitrogen burst automatic 
agitation saves time, saves money, gives accu- 
rate, uniform quality. An investment that quickly 
pays for itself. Three sizes for color materials . . . 
8x10-11x14- 16x 20. 





The price is unbelievably low 





for a complete processor 
Write for catalog 


MANUFACTURING COMPANY, DEPT. E, 6550 N. CLARK ST., CHICAGO 26, ILL. 


Manufacturers of Came2ras, Photographic Processing, Studio and Laboratory Equipment 
Get more information. Circle 417, page 63 














COMING 


UP 


AUGUST 15-19 High-Speed Seminar ct 
MIT. Stroboscopic Light Laboratory 
Cambridge 39, Mass. 


SEPTEMBER 8, 9 All-Ohio Conference on 
Technical Communications at the Uni- 
versity of Dayton, Dayton, Ohio. 


SEPTEMBER 21-24 ASMP Photojournalisni 
Conference. Asilomar Conference 
Grounds, Asilomar, Calif. 


SEPTEMBER 24-OCTOBER 7 Photokina- 
International Photographic Trade Fair. 
Cologne, Germany. 


SEPTEMBER 26-30 Instrument Society of 
America’s 15th Annual Instrument-Auto- 
mation Conference and Exhibit, New 
York, N.Y. 


OCTOBER 10-13 Fourth Annual Industrial 
Film & A-V Exhibition. New York, N.Y. 


OCTOBER 14, 15 Society of Photographic 
Scientists and Engineers Symposium. 
Washington, D.C. 


MONTHLY MEETINGS 


Association of Federal Photographers 
Meetings every third Wednesday at 8 
p.m. G.S.A. Building, 7th and D Sts., 
S. W., Washington, D.C. 


Cleveland Chapter SPSE Meetings the 
first Tuesday of each month. Cleveland 
Engineering & Scientific Center, 3100 
Chester Ave., Cleveland, Ohio. Contact 
Robert E. Birr, General Electric, Nela 
Park, Cleveland, Ohio. GL 1-6600. 


Rochester Chapter SPSE First Monday 
Contact Woodlief Thomas, Jr. Color 
Technology Division, Building 65, Kodak 
Park, Rochester 4, N. Y. CO 6-2500. 


Industrial Photographers of America 
Essex House, Newark, N. J. Meetings 
every second and fourth Thursday. Con- 
tact Tom Holbarton, 181 Lake Drive 
West, Packanack Lake, Wayne, N. J. 
Or R. Handley, The Port of New York 
Authority, 11 8th Ave., New York 11, 
N. Y. AL 5-1000, Ext. 605. 


National Visual Presentation Association, 
Inc. New York City. Meetings every sec- 
ond Thursday. Contact M. E. Schack, 19 
West 44th Street, New York, N. Y. 
(continued on page 60) 
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throughout the United States. The 
Total Electric Homes, designed by 
leading architects to fill the needs of 
various types of homeowners—large 
family, small family, rich family, 
poor family, etc.—will show how only 
one source of energy will perform 
every function in a home. 





r at Medical phote congress 


ory The First International Congress 
on Medical Photography and Cin- 
ematography, scheduled for Septem- 
> on ber 27-30, 1960, in Cologne, has been 
Uni- shifted to Dusseldorf. The reason is 
the huge number of visitors in 
Cologne for Photokina and the limit- 
isn) ed quantity of desirable accommoda- 
nce tions. It is felt that the change will 
permit visitors to the Congress to 
have a better choice of rooms. The 
ina- new site is 45 minutes from Cologne. 
Fair. Gary Robert Greenfield, 17, of 
Hewlett, Long Island, has been 
awarded the Rochester Institute of 


y of Technology Scholarship for 1960-61, 
uto- awarded by the Professional Photog- 
New raphers of America. The selection 


was made by the trustees of the 
Winona School of Photography. 





trial William C. Raftery is the new 
N.Y. Sales Manager of Printec, Marty 

Klaus, vp-sales, of Azon announced 
phic recently. Raftery, a former colonel in 
ium. the army, was wartime chief of the 


reproduction plant in the Pentagon. 


pcamons the 1960 winners of Junior | QONTROLLED COATING makes the BIG DIFFERENCE 


Paschel, PMI’s specialist on Repro- 


™ duction and Graphic Arts, for his in POST sensitized papers, cloths and films 








at 8 book, The First Book of Color, pub- 
Sts., lished by Watts. Post reproduction materials on ratory research and development, 
Miss Elsie Garvin, head of the paper, cloth and film follow a rigid are carefully formulated to meet the 
he Kodak Research Library since 1923, pattern of quality control—control requirements for every product sen- 
‘oor has retired after 40 years with East- that begins with the base product as_sitized at each Post Controlled 
100 man Kodak. During her stay, she has it is formulated at the mill. Coating plant. They are located in 
‘aes seen the library grow from 5,000 to A part of each month, Frederick Chicago, Englewood, New Jersey, 
Jela 30,000 volumes. Post Company fully occupies some Houston and Los Angeles. 
Miss Jackie Martin is now vp for of this country’s foremost, quality- In short, whether your reproduc- 
sales and public relations of Wash- conscious milling operations. Post tion requirements include direct 
Jay. ington, D. C.’s Norwood Studios, the virtually takes over mill production print or blueprint papers, a variety 
alee capitol’s largest producer of motion as Post-destined base stocks are of intermediates, durable reproduc- 
dek pictures. Miss Martin has had a carefully manufactured under super-__ tion cloth, or the latest in diazotype 
| spectacular career as war corre- vision of Post-developed testing films, Post products warrant your 
spondent, news photographer and procedures. Turning out paper, utmost confidence. 
rica former photographic and art director cloth, and film base stocks, accord- A brochure and complete sensitized 
ings of the Washington Times-Herald. ing to strict Post standards, is the product catalog are yours for the ask- 
Son- Rapid Processing will be the sub- first step in assuring you of consist- ing. Write your POST dealer or write 
rive ject of a symposium at the Society of ent reproduction quality. Frederick Post Company, 3660 N. 
Ld. Photographic Scientists & Engineers At four coating plants, from the Avondale Avenue, Chicago 18, Illinois. 
York in Washington, D. C., October 14 moment a mill roll starts processing 
li, and 15. on Post Controlled Coating ma- 
For photographers who live, sleep chines, test swatches are taken and 
? and eat photography, Maplewood subjected to rigorous quality control 
en, Manor, Betterton Beach, Md., offers checks. Precise chemical controls, 
sec- itself as the only hotel exclusively the result of years of intensive labo- 
19 lor photographers and family. The BLUE PRINT AND SEPIATONE PAPERS © DIAZOTYPE (VAPO AND SEMI-MOIST) PAPERS, CLOTHS AND FILMS 
host is Gerry Clarkson. WASHOFF REPRO MATERIALS © PHOTOGRAPHIC DARKROOM (REFAX) & ROOMLIGHT (AUTOFAX) CLOTHS & PAPERS 


Get more information. Circle 463, page 63 
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want in 
a paper 
developer 


ethol 


lL PD 


costs less to 
use...two ways 


1. EXTREMELY LONG LIFE 
Lasts days longer in an open tray 
without deteriorating. (Up to a 
week longer under light use.) * 


2. MORE PRINTS PER QUART 
A tray makes up to 50% more 
prints . . . with no tone change 
from the first to the last print. 
(200 8x10 prints from one quart 
of LPD with no increase in devel- 
oping time.) * 

If you have been looking for a 
developer to give you better quality 
prints, to last longer — try ethol 
LPD. We're so confident you'll 
never use any other developer we 
will send you a quart can free. 
Attach this ad to your letterhead 
and mail it to the address below. 





Available in Quart, Gal- 
lon, 5 Gallon, 25 Gallon 
and 50 Gallon. 


*Based on our own dark- 

room experiments under 
average working condi- 
tions. 


Chemicals Give You Complete Control When 
Developing — Let You Be More Creative 


PLYMOUTH PRODUCTS CO., INC. 
1770 W. Berteau Ave. © Chicago 13, Ill 





Get more information. Circle 461, page 63 
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by Edward R. Farber 





ELECTRONIC FLASH 


A new unit for do-it-yourselfers; 
new references, explosive issues 


Even if you have no intentions of 
being an electronic flash do-it-your- 
selfer, a how-to article on page 56 of 
the July, 1960 Electronics World is 
first-rate reading, just for general 
background in the subject. The whys 
and wherefores of the design and 
construction are explained with a 
minimum of technical talk. 

If you do want to build your own 
unit, the article will tell you how to 
build a Professional Electronic Pho- 
toflash, the title of the story, using 
nickel-cadmium batteries and a sim- 
plified economizer circuit. The flash 
head contains a voltmeter rather than 
a ready light—a useful feature for ex- 
acting color photographers. 

The 100-watt-sec. unit will produce 
150 shots with freshly charged bat- 
teries, but the stated 15-sec. recycl- 
ing time seems unduly long. 


Consumer tests 

Also required reading for elec- 
tronic flash enthusiasts is an evalua- 
tion of six low-cost battery units, re- 
ported in the July, 1960 Consumer 
Bulletin, page 21. 

Units rated were the FR150, Fu- 
turamic Strobonar 64B, Mecablitz 
Color SL and the Graflex Strobomite. 
The Braun Hobby was not included, 
though it fits into the same price class. 

Commentary seemed very fair and 
correct to this observer, as far as it 
went, but blind reliance on the re- 
commendations might not be justi- 
fied, particularly when only one unit 
of each brand was tested. The test 
coverage of the reflectors of the Hei- 
land and FR units is shown in an in- 
teresting photograph. It’s the kind of 
test more photographers should make 
before buying. 


Wise words 

Since we are pushing the printed 
word, let’s add a new book to that 
reading list, Electronic Flash Photog- 
raphy written by Ralph L. Aspden 
and published by Macmillan, New 
York, 1960. 


It’s a survey of principles and prac- 
tices in the electronic flash field—and 
well worth the $8.50 price. Though it 
is an English book, the somewhat un- 
familiar technical verbiage is not con- 
fusing and is good reading for any 
industrial photographer. 

Chapter headings cover Radiant 
Energy, High Intensity Flashtubes, 
Circuits and Applications, Photo- 
graphic Considerations, Specialized 
Techniques, Experiments and Re- 
search, Commercial Flash Equipment 
and Flash Radiography. Circuits for 
repetitive flash units, delay lines for 
lengthening the flash, short duration 
flash units and various types of trig- 
gering systems are given. Specific 
examples of practical problems solved 
are provocative and should be stimu- 
lating to all photographers. The book 
can be ordered through Amphoto, 33 
W. 60th St., New York 23, N.Y. 


English unit 

We have reviewed an English 
book so it is appropriate to review an 
English flash unit distributed in 
North America by Electrolabs, 7385 
St. Lawrence Blvd., Montreal, Que- 
bec, Canada. 

The Courtenay 5000 Mark 1 is a 
color unit that will put up to 5000- 
watt-sec. through one flashtube. Up 
to five flash heads can be operated 
from one pack. Operation is from 
120-volt AC, and photo-tube trigger- 
ing can be used to trigger several 
units simultaneously. 


Flash and explosions 
Photographers have frequently 
asked about the safety of electronic 
flash in explosive atmospheres. This 
department has always said not t 
count on it—too many unknowns 
However, after many years of re 
search the U.S. Bureau of Mines ha 
approved a design of an explosion 
proof unit for flashbulbs. It will b« 
manufactured by the J. B. Notting- 
ham Co., Inc., 441 Lexington Ave., 
New York 17, N.Y. and has the re- 
deeming feature that it can be used 
as a slave unit as well as a master 
(continued on page 14) 
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N OW faster processing 


eas/er processing 


top quality results 


in the closest approach to darkroom automation 


THE CORMAC UNIBATH SYSTEM 


The unique Cormac Unibath System 
means faster, simpler, more efficient 
processing. It means darkroom capacity 
increased many times over. It means 
processing scope never before possible 
with regular 3-step systems. Here’s why! 


You benefit 4 ways in your darkroom operations 


1. More Speed. Your films are devel- 
oped, fixed, washed, dried and 
ready for printing in minutes. 

2. Complete Uniformity. Unibath 
maintains absolute uniformity of re- 
sults over a wide range of exposures. 

8. Built-In Processing Latitude. Uni- 
bath automatically develops fully 
and fixes each’ particle of silver on 
your negative in one bath solution. 
You can't over- or under-develop. 

4, No Critical Time/ Temperature Nec- 
essary. With Unibath, you get per- 
fect results at any temperature 


AUGUST 1960 


between 68° and 80° .... however 
long you leave negatives in bath, 


You can be sure about those on-location shots 
You can be sure you've got perfect nega- 
tives right in the field with the UNIKIT, 
Cormac’s portable darkroom. In just 6 
minutes, you can process your negatives 
anywhere...lap, desk, car, plane, tent, 
kitchen, wherever your job takes you. 


Cormac UNIBATH SYSTEM products are 
available from your local Cormac 
Professional/Industrial dealer 
In liquid concentrates and bulk powders, 





Get more information. Circle 416, page 63 
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Cormac Offers Many Outstanding Products 
For Industrial Photographers 


Available in liquid concentrates and bulk 
powder packages 

UNIBATH CCI for normal film 

UNIBATH CC2 for high speed film 

UNIBATH CC3 for contact and project paper 
UNIBATH CC7 for microfilm 

UNIDRI rapid film drier and conditioner 
UNIGEL Unibath in a viscose form 

UNITANK with Flip-Flop action for on-the-spot 
daylight processing with UNIBATH 

UNIKIT Sr. The portable darkroom 


Coming Soon! 

UNIBATH CC4 for X-ray films—both screen 
and non-screen 

UNIBATH CC5 lithography—for high contrast 
lithtypes 

UNIBATH CC6 motion picture—positive type 
UNIBATH CC8 oscillograph—recording films 
and papers 

UNIBATH CC9 for metal-photo processing 
UNIBATH CC10 for specialized products 
UNIBATH CC11 for photo-typesetting 
processing 


oeerererereereeeeeeeeeeeeeeees 


CORMAC 


CHEMICAL CORPORATION 
60 FIFTH AVENUE, NEW YORK 11, N.Y, 


DEPT. 112 





eeeereeeeeeeer eee eee eeaeeeeeeeeee 








THE NAME 


UNCHALLENGED ! 


THE CAMERA 





UNEQUALLED!! 


$499 50 

including 
anatomical handgrip 
multifocus viewfinder and 
lenses additional 





SUPER TECHNIKA : IV 


Today’s world-famous Super Technika 4x5 is the culmination 
of engineering achievements first conceived by Valentin Linhof 
73 years ago! The Super Technika 4x5 is unequaled in its unique 
combination of precision, versatility, and optical control—in 
photographic extremes from the science laboratory to the 
fashion studio! 


As you handle the Super Technika, you note the many superb 
features that set this great camera apart from the others. The 
lens standard rises, falls, shifts, and tilts in all directions. The 
bed drops out of the field of extreme-wide-angle lenses. The 
back revolves 360°; it swings and tilts in any plane. The prism 
rangefinder couples to a wide selection of lenses...and provides 
micrometer accuracy in focusing. The bellows racks out to triple 
extension. Accessory backs are available for every kind of 
sensitized material. 
‘For more details, visit your franchised Linhof dealer. 


 caleaiaiegtienl eatianstiagst psiioetieniiestiantionttentastenteatedeatententar 
, E& 1X. INT G PHOTO CORPORATION ; 
257 Park Avenue Seuth, New York 10, N. Y. 
Here’s 50¢ for my copy of the 
LINHOF PRODUCTS HANDBOOK. 














i 

I 

I 

I ; , 

} name Send 50¢ 

I : for colorful, 
address 120-page 

; ; | Linhof Products 

1 city zone state ‘ Handbook. 
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ELECTRONIC FLASH 


(continued from page 12) 


flash at the camera. 

The fact that flash lamps have been 
with us for some 25 years and tha’! 
there has long been a demand fo: 
such an explosion-proof unit, is in- 
dicative of the care that must go intu 
the design and testing of such a de- 
vice. Don't risk using electronic flas] 
equipment in the explosive atmos 
phere of operating rooms, mines 
Hour mills or other places where ex 
plosive dusts or vapors are present 


Modeling light patent 

Charles Witterson of Round Lake. 
Ill., was recently granted a patent 
(which he assigned to the Kemlit: 
Corp. of Chicago) providing for a 
means of keeping a flashtube in « 
continuous glow of such intensity 
that it can be used for a modeling 
light and at will, a regular flashtube. 
Of course, the purpose of the device 
is to eliminate the unsatisfactory type 
of modeling methods where the in- 
candescent light is put within or be- 
hind or in front of the flashtube helix. 
Kemlite does not intend to manufac- 
ture the unit, but will make the tube 
and the patent available to others to 
manufacture. 


Color temperature 

A response by James Daniels of 
Kemlite Laboratories to a question 
from a user as to why they did not 
make a flashtube specifically to match 
daylight seems worth quoting: “Our 
research department is running a 
series of extensive tests in this field. 
The radiation of a flashtube has been 
found to be dualistic in nature and 
the light created by the electrical dis- 
charge will vary according to the 
power input and voltage, and will 
cover a range from 6000 to 9000K 
with a peak of about 6500. For all 
practical purposes, however, we can 
assume that it is slightly on the blue 
side in reference to sunlight. The 
problem is further complicated by 
the fact that there is no definition of 
daylight, although the curve of a 
conventional xenon-filled tube very 
closely approximates that of noon 
daylight in Washington, D.C. To 
answer your question directly, no 
flashtube can be made which will 
generate only in the region of 5500 to 
5600K because of the very nature of 
the condenser charge.” 


Battery brochure 

A new, 10-page brochure on the 
Yardney Silvercel batteries has been 
issued and copies may be obtained 
from Yardney Electric Corp., 40-50 
Leonard Street, N.Y.C. 
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HOW WOULD YOU HAVE LIGHTED Thiis PICTURE? 
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NEWS PHOTOGRAPHER DAVID MATT FINDS G-E No. 5 FLASHBULBS 
JUST THE TICKET FOR LIGHTING DRAMATIC NIGHT SHOT 


“Last winter while doing a picture story on people who 
work nights in White River Junction, Vermont,” says 
David Matt of the Valley News, “I took the above photo- 


graph. My problem here was to 
preserve the night effect and still 
have enough detail in the darker 
areas to reproduce in our paper. I 
also wanted to stop down, so that 
the lights in the street would have 
the sunburst pattern. 

“My solution was to set my Rollei- 
flex on a tripod and use f/22 on 
bulb with a locking cable release. 


No. 5 Bulb approx. 15 ft. 


No. 5 Bulb approx. 30 ft. D 


9 


Cop} Car 
No. 5 Bulb 
masked 
with cloth, W 
approx. 


10 ft. 


I then fired three G-E No. 5 Flashbulbs to light the 
scene. (See diagram.) I masked the No. 5 Flashbulb 
closest to the camera with a cloth. Exposure time was 


about 20 seconds. It’s been my ex- 
perience that G-E is the bulb you 
can count on to deliver the punch 
you need every time!” 


GENERAL ELECTRIC PAYS $50.00 upon 
acceptance of photographs illustrating 
difficult lighting problems you’ve solved 
with General Electric Flashbulbs. Send 
your picture with a detailed description 
to: Photo Lamp Dept., General Electric 
Company, Nela Park, Cleveland 12, Ohio. 


GENERAL @@ ELECTRIC 


AUGUST 1960 


Get more information. Circle 430, page 63 


































Fully Automatic 
PORTRAIT CAMERA 


Uses wide 312” heavy-base roll film 


Now, do the finest quality portraiture 
in a fraction of the time with marked 
savings in film and developing costs. 
Also ideal for mass photography. 

¢ Film advances automatically. 


¢ Removable magazine holds over 200 
exposures. Develop any portion. 


¢ Big reflex viewer with matched lens. 
¢ Convenient side or back viewing. 


¢ Back rotates for vertical or 
horizontal framing. 

¢ Synchronized electric shutter. 

¢ Direct reading identification system. 

¢ 63%” or 10” F/4.5 coated lenses. 

¢ Also adaptable to 70mm, 46mm and 
35mm film. 


See it at your dealer's today! 




























BEATTIE- 









COLEMAN mn. : 





1000 N. Olive St., Anaheim, California 
Branch: 437 Fifth Ave., New York, N. Y. 
Get more information. Circle 408, page 63 


16 





WORKING 


by David B. Eisendrath, Jr. 





PHOTOGRAPHER 


Some comments on selling photo- 
graphic service to management 


My mail is heavy. I get a flood of 
envelopes every day (except Sun- 
day) and along with the usual load 
of junk mail (I read it all, for ideas) 
personal and business correspond- 
ence, to say nothing of organizational 
affairs, are almost daily letters from 
friends in the industry—industrial 
photographers. Heads of photo de- 
partments, free-lancers, a technician 
looking for answers. A few weeks ago 
I was discussing with the editor of 
PMI the trend of letters I had been 
receiving with a truly depressing 
note. Within one week, three good 
friends had written in detail and des- 
pair about how their photo depart- 
ments were being cut down, people 
were being let out, and budgets 
slashed. He quickly called my atten- 
tion to letters we had just received at 
PML telling of expansion programs, 
new darkrooms and studios, and 
purchases of major’ pieces of equip- 
ment. What does it all mean? I wish 
I knew. 

I’m baffled that photo departments 
in industries in Michigan and Ari- 
zona, Louisiana and Pennsylvania are 
being cut in half by companies who 
appear to be successful and smart, 
and whose stock continues to climb 
in this current period of high prices 
and inflation. I can understand what 
is happening to people in the aircraft 
business. Those whose designs for 
planes or missiles seem to hit the spot 
have orders and money; _ those 
squeezed out have to wait till next 
time around. But the cut-backs in 
photography elsewhere are bewilder- 
ing. 

One thing that seems apparent, 
though, is that the growing, building, 
expanding departments have all sold 
their management strongly on the 
value of photography. When I see 
what important and valuable func- 
tional services are beng performed 
by, say, Dick Kinstler’s crew at Proc- 
ter and Gamble, or by Roy Wolford’s 
group at Northrop, I'm convinced 
that there is something in selling your 





department. Some years ago Ed 
Paeltz of Laclede Steel Co. gave a 
talk at the National Industrial Photo- 
graphic Conference called, Don’t Sell 
the Photograph—Sell the Service. It 
occurs to me that this valuable ad- 
vice offers a certain amount of in- 
surance. 

To my mind, there are several im- 
portant factors involved in proving 
to management that the photo de- 
partment is not a luxury. First off, 
basic functional photography is al- 
ways a good foot-in-the-door. Get- 
ting a half dozen ideas where photog- 
raphy serves to save money, time, or 
material and trying to apply them to 
your own plant makes sense, whether 
it be as simple as teaching truck driv- 
ers to make pictures of accidents with 
box cameras, or the receiving depart- 
ment supervisor that a photograph of 
a faulty loaded truck or freight car 
helps settle claims. Simple and sweet, 
but if you could show that a dollar 
spent for photo materials would 
quickly help to settle a claim, you 
might be on your way to better 
things. 

I've always felt that the way to a 
management's heart was through its 
pocketbook. The photographs that 
sell photography are those which put 
photography to work in some of 
its many unglamorous, functional 
ways; not in the making of pretty 
pictures (though quality can’t be 
sacrificed) but where quantitative 
information is provided. When you 
have sold the concept that it’s not 
what photography will cost, but how 
much management wants to save 
you're well on the way. 

Another point in selling is to show 
that your cost is within the standard 
going commercial rates in your area 
Many times you produce for less than 
an outside competitor but many times 
your advantage is that you are on the 
spot, are familiar with the product o1 
operation, and can produce. I’m not 
against excluding a fresh point. o! 
view as offered by a competent out 
sider, I’m just trying to say that sell- 
ing your ability is important. Many 

(continued on page 18) 
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DRIES FILM WITHOUT 
HEAT IN LESS THAN 
TEN MINUTES!!! 


ANHYDRATOR MODELS 4049 & 3040 — Designed and engineered for the Graphic 
Arts (photo engraving, lithography and gravure) to insure economy through 
fast, safe processing of film in large quantities. 
FEATURES * Weather locked out . . humidity heat and cold doesn’t affect 
anhydrator drying — heatless drying adds to working room comfort. * Pro- 
cessed film always clean . . completely closed system admits no outside air. 
* Image distortion impossible . . uniform drying throughout the thickness 
of the emulsion . . assured by low temperature. * Emulsions remain un- 
disturbed . . no swelling or cracking caused by harsh heat drying. * Film 
characteristics are constant . . Screen densities and patterns remain 
unchanged. * Dimensional Stability . . uniform drying facilitates identi- 
cal film sizes even on large area negatives for multi-color plating. 
* Capacities .. Dries twelve films or plates. Model 4048 handles sizes 
up to 40” X 48’, Model 3040 handles sizes up to 30” X 40”, 
Takes floor space of 4’ X 3’ 6’”” — Stands 6’ 6” tall. 






SRS MmMhpydrearor 


MANUFACTURERS OF: 

THE PROCESSALL G6-12 ROLL FILM PROCESSOR AND 
THE MARK 16/35 MOTION PICTURE FILM 
PROCESSOR . . MASTERPIECES OF COMPLETE 
AUTOMATION IN FILM PROCESSING. 


Detailed information on request. 
OSCAR FISHER CoO., INC. 


NEWBURGH, NEW YORK 








Get more information. Circle 428, page 63 
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(ar Color Processing Units 


— 
>. 


QUALITY 
AT ° 
COMPETITIVE 
PRICES! 





* ALL SIZES AVAILABLE TO MEET YOUR PRODUCTION NEEDS 

* TYPE 316 STAINLESS STEEL USED THROUGHOUT 

* ENTIRE FIXTURE IS HIGH POLISH CHROME & STAINLESS STEEL 

* WORKMANSHIP IS THE FINEST ATTAINABLE; NO SHARP EDGES 

* EVERY WELD PASSIVATED & GROUND; ALL CORNERS RADIUSED 

* DESIGNED PROPERLY FOR LONG LIFE USE 
Illustrated above is one of a complete line of processors, sinks, tanks, mixers, and 
similar equipment. Call on our 15 years of production experience in this field to fill 
your requirements. You are assured of the best in trouble free operation when you 
buy Carr. Custom fabrication to your specs is where we excel. 

Send for our catalogs: Photographic Darkroom Equipment, Color Processing Units, 
Graphic Arts Processors, or X-RAy Processors. Please specify. 


CARR CORP., 1101 Colorado Ave., Santa Monica, Calif., UPton 0-9237 











Get more information. Circle 480, page 63 





PERFECT LIGHT CONTROL with 
RUGGED VERSATILE PHOTOGENIC 


modeling, spots, and floods 





STUDIO MODELING CP-15 MAZDA F-750 VARIBEAM 
LIGHT FLOODLIGHT SPOTLIGHT 
Accommodates 300 to 1500 watt, Can be focused from broad flood 


; Accommodates all mogul base, 
pearl-shaped incandescent lamps pear-shaped lamps, 300 to 1500 a8 SS cel teat por 


—also #4 Photofloods. ; ¢ 
Direct iene reflector is adjustable Fora. #4 Photofloods, or movie a available for close 


to increase or decrease illumina- ‘ ‘ 
tion for hard or soft lighting. Reflector extension to 9 feet with —Extendible to 914 feet — adjust- 
Ball-bearing caster base stand ball-bearing swivel caster base  gble bracket available for opera- 
raises light from 36” to 10’. studio stand. tion at lower levels. 

Folding stands available. Folding stands available. Folding stands available. 


FOR FURTHER INFORMATION SEE 


THE MANUFACTURED BY 
YOUR AUTHORIZED PHOTOGENIC G h oto g Anke Mac hine Ccmpany 
DEALER OR WRITE DIRECT TO... 


Get more information. Circle 459, page 63 - 
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WORKING PHOTOGRAPHER 
(continued from page 16) 


industrial departments have lists of 
standard prices for commercial shots 
and will prepare a quarterly repori 
on how much it would have cost to 
have much of the work done withou: 
your own department. (I have « 
whole folder full of price surveys 
from various states; they are useful as 
a guide. The Commercial Photog 
rapher’s Ass'n. of Oregon puts out « 
survey regularly; I'll send details it 
you want. ) 

There are also many simple ways 
to keep drawing attention to the fac‘ 
that your department is made up oi 
live-wire operators who know what 
they're doing. Pete Jowise at Shel! 
Development, for example, told me 
that he not only sold his management 
on having some of his people attend 
technical professional photographic 
meetings, but makes a point of using 
company transportation to go to 
them. A hard selling job? Maybe, but 
at least they know that Pete and his 
boys spend some of their after-hours 
trying to learn things that will event 
ually save the management money 
and bring more skill and know-how 
to the department. 

I don’t know who started this one, 
but several photo departments I’ve 
been in recently had in the display of 
photographs on the office wall an 
empty frame and a small card saying 
“This Print Gone to an Exhibition in 
Chicago.” It attracted attention, made 
the point very quickly that the 
photographers in this shop were tech- 
nicians of exhibition caliber. 

One of the reasons that the Nation- 
al Industrial Photographic Confer- 
ence is a conference and not a con- 
vention is because the conference 
term more strongly points out just 
what these meetings are—serious pro- 
gram sessions. I’m still amazed at the 
number of supposedly enlightened 
progressive corporations who don't 
let their photographers attend sucl 
meetings. Evidently they have not! 
been sold on the idea that a photo de 
partment is not a luxury item. 

How to start selling? How to ge! 
that foot-in-the-door? Show someon 
how to save money or time with pho 
tography. 

Maybe this looks like you're try- 
ing to show you don’t have enoug): 
to do? Far from it, it may help t» 
convince how important your depart- 
ment is and how it can play even : 
more important role. 

At least, that’s what it seems to me 
is the reason that those photo labs we 
analyze in PMI seem to be expanding 
and moving into better and bigger 
quarters.—THE END 
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WHY ONLY BESELER MET ENLARGER 
REQUIREMENTS FOR LEDERLE LABORATORIES 





Desert Animal (Gerbil) Used In Critical Heart Research. 


8,000X Electron Photomicrograph of Virus Enlarged 5 Times on 
the Beseler 45 MCR to 40,000X. 


Leslie Mc William, Director of Photography for Lederle Laboratories has kept up with an almost 
incredible increase in demands for pictures in department after department. Running the gamut from 
quantity production to extreme precision in areas as diverse as Research, New Products, Engineering, 


Building Progress, Advertising, Public Relations, Community Relations, Guest Relations, 


Internal 


Publications, Executive Portraits and Educational Programs posed 2 basic darkroom problems. Only 


BESELER BECAUSE: 


Beseler 45MCR’s solved these problems. 


REQUIRED 


1. 


LET BESELER SOLVE YOUR DARKROOM PROBLEMS . . . OUR TECHNICAL DEPT. IS AT YOUR SERVICE 


ie 


CHARLES BESELER COMPANY 204 South 18th Street, East Orange, New Jersey Lo 





AUGUST 1960 


Enlargers that would permit minutely 
accurate adjustments in size and focus 
for precision photos that record barely 
perceptible progress changes in disease 
or cure of laboratory animals. 


Enlargers that would permit sufficient 
production speed without loss in quality 
to provide free } oma 4 shots to busloads 
of visitors each day (up to 40,000 guests 
per year) and as many as 20,000 copies 
of individual public relations releases. 


a 


The Beseler 45MCR’s with non-slip rack and pinion focusing permitted 
exceptional accuracy by a reduction ratio between oversized adjustment 
knobs and small gear on track. In addition, a manual vernier on the 
compact motor drive permitted enlargement dimensions accurate within 
1/1000’s of an inch (necessary, for example, in making photo-templates 
used to probe for nerve endings in precise brain areas of lab animals). 
This adjustment also proved useful for extra critical focusing of prints 
that require exceptionally fine definition. 


The Beseler 45MCR’s with their fast, precise motor elevation made it 
possible to produce as many as 100 prints per hour. With 4 Beseler 
45MCR’s in action this meant large orders could be filled in a reasonable 
time with better quality and lower cost than copy houses. (Photo Director 
Williams observed that the motors, used constantly since 1956, have 
required no repairs.) In addition, the twin condenser system saved many 
hours by eliminating changing of optics for a variety of negative sizes 
including 35mm, 2% x 2%, 4 x 5 and odd sizes for special camera 
equipment. 


Get more information. Circle 410, page 63 











IF 
you 
are 
a 


quantity 
buyer 


of 
color prints 


let us show you 
how you can 

save over®2500 
on 100 prints 

of a full-length 
2-reel show! 


WRITE, PHONE OR WIRE 
FOR A FREE ESTIMATE — IT 
COSTS YOU NOTHING TO FIND OUT 
YOU MAY SAVE OVER 
$2500 ON YOUR NEXT 
PRINT ORDER 


byron 
laboratory 


1226 WISCONSIN AVE., N.W. 
Washington 7, D.C. © FE 3-4000 


1226 East Colonial Drive 


Oriando, Florida © CH 1-4161 
Get more information. Circle 415, page 63 
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by Arnold Eagle 


INDUSTRIAL 





MOTION PICTURES 


Animation techniques for the in- 
plant man from the F&B seminar 


One of the most useful sources of 
technical information open to the film 
maker is the motion picture equip- 
ment dealer or salesman. Whether or 
not he is a customer, the film maker 
will usually receive a friendly recep- 
tion and helpful suggestions. Of 
course, the helpful interest is not en- 
tirely altruistic, but an investment in 


good-will and insurance against poor 


results which the customer, who does 
not know the equipment, will blame 
on the dealer who sold it. 

The New York-based cameramen, 
one of whom is this writer, has three 
excellent sources of information— 
S.0.S., Camera Equipment Co., and 
Florman & Babb. There are, of 
course, similar firms in other major 
cities. 

The practice of training the cus- 
tomer reached a high level in June of 
this year when Florman & Babb gave 
an intensive four day seminar in ani- 
mation techniques. More than 80 
film makers from all over the country 
attended the sessions which ran from 
9 a.m. to 10 p.m. They listened to top 
men in the field discuss every aspect 
of animation. 

The main reason for this particular 
seminar was the introduction of the 
F. B. Triplex animation stand. In my 
opinion, this is an excellent stand, 
both because of its low price and be- 
cause of its many features which are 
most helpful to industrial and _ in- 
plant movie makers. It can be 
changed from a vertical to a horizont- 
al position with ease. The camera 
zoom post may be set at any angle. 
It can be used as an animation stand, 
a copy stand or a product stage in 
both still and movie work. It is an 
ideal copy stand for still photog- 
raphy. 

Professional cartoon cell animation 
is a highly specialized art which re- 
quires an elaborate organization and 
training not available to the average 
industrial film maker. However, many 
stop motion and animation tech- 
niques are quite simple and are ex- 


tremely useful in industrial, sales, Ph 
and teaching films. A great number o! 
these techniques can be handled t 
some extent without an animation 
stand. For professional results, how. 
ever, one needs professional tools. 

One of the most useful techniques 
in industrial films is the use of ani 
mated statistics, graphic charts, flow 
charts, maps and progress reports. It 
would appear that the most logical 
way of shooting an animated line is 
by stop motion with the line being 
lengthened after every two frames. 
(Most animators expose two frames 
for every change. ) 

A more practical method is the 
scratch off technique. Over your art 
work, you lay a cel. On the cel, draw 
or paint the completed line with car- 
toon colors. These colors don’t chip 
and they are easily scratched off. 
Then you shoot it, upside down. 
single frame, stop motion. You can 
also shoot this on a vertical stand. 
Place the bottom of the drawing 
north (toward the top of the cam- 
era). After exposing a few feet on the 
finished line, start scratching off bits 
of the line, using a stylus. When you 
have reached the beginning of the 
line, you again expose an appropriate 
length for the start. When the de- 
veloped film comes back from the 
processing lab, you simply cut out the 
shot and turn it around. The begin- 
ning is now at the end and the end 
of the scratched off line is at the be- 
ginning. When this shot is projected 
in its turned-around position, it wil! 
be right side up and the line will ap 
pear to grow smoothly on the screen 

The disclosure method is similar t: 
the scratch technique. Here, art wor! 
is drawn on a black card which i 
covered with another blank blac! 
card. Then, as the top black card i 
slowly drawn away, the bottom car« 
with the drawing or chart is revealed 
Make sure that the black card is 
really jet black, like a Pirosheen card. 
not a dull black which will reflec‘ 
light. The disclosure method is a! 
ways used with double exposure. The 
background material is exposed firs! 

(continued on page 22) 
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Nomad/Arriflex Nomad/Auricon Nomad/Bell and Howell-70 


The Uemad 


7 ib. recorder-reproducer 
for 16mm 
movie 
cameras 


u “| > 





Nomad/Bolex 


... Sprocket-hole FILM drive in perfect lip-sync! @ 
‘‘Magnasync’s compact Nomad magnetic recorder-repro- 
ducer makes your 16mm camera a sound camera,”’ 
says AMERICAN CINEMATOGRAPHER for March, 1960. 
“It's a ‘natural’ for freelance television news cameramen, 
industrial film photographers and others engaged in the 
production of low-budget 16mm sound films . . . The 
simplicity and versatility of the Nomad will appeal to all 
16mm cameramen — from the amateur to the professional 
in need of ultra-portable sync sound equipment."’ 





Complete NOMAD basic equipment 
consisting of recorder-reproducer, remote $585 oo 
hand mizer and camera mount. 


- 


Nomad/Bell and Howell-240 Nomad/Cine-Special 


Nomad and camera are locked together through a flexible cable and is sprocket-hole interlocked in perfect 
lip-sync. The camera drives the recorder, or the accessory Nomad motor drives both. Light in weight, 

it allows hand-held fast shooting/ recording as well as tripod mounting. Nomad permits constant control 

of sound through a feather weight hand-held remote unit. Twin-track Nomad recording head allows later 
addition of background music or effects without disturbing the lip-sync sound track. Play head scans and 
mixes both tracks simultaneously. Nomad is completely self-contained . . . with transistorized amplifier 

and rechargeable nickel-cadmium battery. Nomad interlocks positively with both silent optical projectors and 
magnetic sound projectors for double-system playback or transfer to a magnetic release print. M Illustrated 
are the well-known cameras that combine with the Magnasync ‘‘Nomad”’ . . . each creating a perfect 
shooting team for perfectly synchronized 16mm sound motion picture. 

@ Write for illustrated literature TODAY! Dealer inquiries are invited. 








MACHO yn 
feet ee 


AGNASYNC —— [ Megegehenic 


formerly Magnasync Mfg. Co., Ltd. 


5540 Satsuma Avenue, North Hollywood, California * TRiangle 7-5493 * Cable ‘‘MAGNASYNC’"’ 
Get more information. Circle 449, page 63 
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THIS FREE DEMONSTRATION DISC 
can be the beginning of a 
better soundtrack for your film 







tue caprton Afi) usrary 







THE Poon 
Quality RSE, 
LIBRARY Ls x 

fF FILM MUSIC $e ID 
FF op renner 


Oo" neneeramin 


ts 
: | ~——— 
‘© mre... 
its tos Bd . 


More and more producers are turning to Hi-Q for the answer to their 
musical needs, for Hi-Q represents the finest library of background music 
available . . . licensed for all film media... contained on tapes and cor- 


res ponding reference discs. 
A complete package that can be expanded to your specifications. 


IN CANADA: Direct all inquiries to our representative, S. W. Caldwell, Ltd., 447 Jarvis 
St., Toronto, Ontario where the complete Hi-Q Library and services are available. 


CAPITOL RECORDS — LIBRARY SERVICES 


HOLLYWOOD & VINE, HOLLYWOOD 28, CALIF. 











Get more information. Circle 420, page 63 





= perenne -~ 


FOR UNEXCELLED FILM SERVICE 


MOVE 


to the COLBURN 
LABORATORY 









the best known name 

in 16MM films. 
Serving the nation 
from Chicago 






GEO.W. COLBURN LABORATORY, Inc. 


164 N. WACKER DRIVE ° CHICAGO 6, ILL. 
Get more information. Circle 424, page 63 
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IND. MOTION PICTURES 
(continued from page 20) 


on the camera, then the film is re- 
wound. Then, the statistical material] 
is photographed using the same film. 
Instead of double exposure, the same 
effect can be accomplished in the 
laboratory with double printing. The 
advantage of this is that the back- 
ground can be shot and processed at 
any time. Also, the graph can be 
drawn on a cel which is easier to 
register with the background draw- 
ing. The cel is then photographed 
separately over a black card. 

The cel is a sheet of clear plastic 
.005 in. thick with three registration 
holes punched in it so that it will 
fit accurately on the sliding peg board 
under the platen, a clear white optic- 
al glass pressure plate. Using a spe- 
cial punch, you make holes in the art 
work to fit the page. The peg holes 
are important so that the cels can al- 
ways be placed in accurate register 
and several cels photographed, su- 
perimposed on each other. 

An elaborate peg track table has 
two or three peg tracks. The second 
or third is a floating (sliding) track 
so that the background cel is kept 
steady while the other cels are mov- 
ing across. The table is usually cut 
out so that a light can be placed un- 
derneath for shooting transparencies, 
projecting a slide from underneath 
or projecting a motion picture back- 
ground. Projection is usually done 
with the aid of a surface mirror 
placed at a 45-degree angle under the 
table. If live animation (continuous 
run, not single exposure) is shot in 
conjunction with background movie 
projection, the animation camera and 
the background projector must be 
interlocked so that both shutters are 
opened at the same time. 


Moving cut-outs 

Another useful animation tech- 
nique that does not require an elabo- 
rate art department is the cut-out 
where a cut out object moves across 
the art work. For instance, an arrow 
can move along a line or a plane 
across a map to show a route. It is 
important to have a guide line to 
delineate accurately the exact route 
the cut-out will take and to measure 
the exact progress on each exposed 
frame. Making a faint line on the art 
work has the danger that despite 
care, it may show up on the finished 
film. At the seminar, it was suggested 
that a slit be cut in a cardboard cor- 
responding with the path of the cut- 
out. On the edge of the cut-out, mark 
each move. The route for a cut-out 
can also be checked by drawing 
check marks on a cel. The cardboard 
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technique may be more practical as 
the cut-out may be moved through 
| the slit. Of course, the cardboard Photo Instrumentation is a 
re- must be removed before ‘exposure. serious business, where 
ial | A small cut-out may be handled nag one get nod —— 
m. : cae a ‘ ing for the stars. CECO 
a | more easily by pasting it on a larger iil tends « teksten band 
n¢ cel and moving it across the back- in an important break- 
he ground. Be careful that the edge of through — not only with the 
he the cel does not show either at the world’s most ingenious im- 
ok- beginning or at the end of a cut-out Ae ~ — 
; ‘ : — but with en- 
_ move. A white cut-out moved across gineering brainpower that 
De a black background can be used in * Enews how to male theeries 
to double exposure or double printing. CECO come true on film. 
w- ji, : Bring your problems to us 
ed Slow starts are best Instrumentation for free consultation. 
Mr. Pittaro also spoke of the prob- ‘ Ips 
° | 
ov lem of fairing animation. The basic Equipment — d 
_ idea of fairing is that any movement engineers record an 
ill of a line or object should not start vital data. 
rd abruptly. Movement should start measure 
on slowly, reaching a normal rate of 
cl | speed gradually, after 12, 24 or 32 
* frames. The same is true of stopping; 
“ the movement should taper off grad- 
al- ually, just as it started. This is true a s = vam wy STOP-MOTION PROJECTOR 
er _ ° oe 4 = whe : ariable speed control, forward and re- 
u- even if there is a sudden change _ * \ ‘ verse. 8 to 24 pps. Remote controls. 1000 
direction. aan = . ft. reel capacity; frame counter. 
Another cut-out technique is the we ge. = 2) 
ar Goldberg (after Rube Goldberg). , 
nd These are technical drawiigs with sil wa MAGNASYNC DATA 
ck : AND INSTRUMENTATION 
moving cut-outs, as the pistons of an CAMERAFLEX RECORDERS 
pt automobile engine shown moving. In 35MM BORESIGHT CAMERA Record, play, ‘‘read"’ 
V- , ar ¢ , d ‘‘write’’ heads avail- 
all cut-outs, edges must be clear and A Rater Chats Teather eth and ‘‘w ea 
ut clean. Use a new razor blade and care register pin movement for ex- ae cee, 
n- h ° Ed . ] b treme accuracy; reflex shut- eted or 1° an hoe ; 
when cutting. ges must also be ter, through-the-lens viewing; ee Sas See. 
2S, thin, so that when the platen is 3 data recording systems; stetsiaiceanne ane 
th pressed down, the edges don’t throw oe te at ae range for 1/100" to 100” 
k- h é “te hi 4 dow 3 to ov openings, me- per sec; 6 different 
a shadow. They can be thinned down chanical drive insures return ll Ip Bony ay eet : 
ne : P pulse occurs precisely at mid- ; ; / 
a with fine emery paper. ua anak mae te te ae unit can be incorporated. ‘| 
, pps, up to 10 pps with pulse 
he Visual squeeze drive; 40” or 80” Catadioptric 
. P ° . lens; radar second t; 
US Still another technique possible Muminated seticie for night ( ; AMERA CQuipment ‘Cnlis 
in without an art department is the photography. J 
1e squeeze technique, the use of mul- *CECO—Trademark of ® Dept. M-66, 315 West 43rd Street, New York 36, N.Y. $ 
“= tiple still photographs, 8 - en- Camera Equipment CO 2 Gentlemen: : 
re larged _ iat. grag om The ynate- In Hialeah, Florida: ° Please rush me new FREE literature on CECO : 
| graphs are used in the same way as CAMERA EQUIPMENT CO., : = Products for use in Photo-Instrumentation. : 
cell animated art work. One sample INC., OF FLA. Di : 
of this technique is having an object 1335 East 10th Avenue + TU 84604 Sp. : 
or title zoom in and out while the In Hollywood, California: : a eee eeemetomnnnnann: 2 
h- main picture is in one plane. This is 6510 Santa Monica Bivd. « HO 9-5119 5 Address ————__________¢ 
0- done by preparing a series of en- $ City —____________ Zone ____ State 
ut largements in various sizes, then cut- SALES ¢ SERVICE * RENTALS TU SETITIOOOOOOOOT ITT TTT TTT TTT TTT TTT rrr Tri TTT 
Ss ting them out and placing them on Get more information. Circle 419, page 63 
m the main picture one by one. Squeeze 
ae technique requires a lot of work; if 
on you assume a zoom of three seconds, - : D e@ # y PO TURBULATOR 
to you would need 36 enlargements of = oe PRINT WASHER 
te various sizes for cut-outs, one en- TIME-LAPSE MOVIES Efficiency Plus for Sink or Bathtub. 
re largement for every two frames. WITH ANY Sotate Seek te Constant Seton. 
od , SPRING-DRIVEN CAMERA enero «patti pa 
rt Cost Estimator by olay annie $295 
te Consolidated Film Industries of SAMENCO MOVIE SPEED-EZ-ELS 
od New York and Hollywood is offer- CONTROL aS ee eee 
od ing a handy slide rule-type esti- without camera alteration. roeueingiren ~ Budget Priced 
il mator for 35 and 16mm which auto- aT ee 31.85 
t- ‘call a ae See your dealer, or name your camera yf) ioe $2.00 
rk pees y poser y | fen time, when writing for literature to ee io $38 
ootage or cost of film from any one . 
ut of haa three factors. Send requests ematees ne ee ewe cow 
: t. 
1g to 959 Seward St., Hollywood 38, 17 N. Jefferson Danville, Ill. ist Angsies 36, Cait 
rd California.—_THE END Ait Better Camere Shops 
Get more information. Circle 469, page 63 Get more information. Circle 418, page 63 
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Ip ge: 


AVEO selects 


SERVES 


AARRIRUGLES! ica 


THE CHOICE OF PROFESSIONALS ALL OVER THE WORLD 





Avco’s Research and Advanced Development Division selects Arriflex to record Ci) 
the progress of a data recovery program; another phase in carrying out Air Force 

contracts to produce re-entry vehicles for the intercontinental ballistics missiles Titan and 

Minuteman. The photographs show Arriflex cameras filming a test air-drop of an 

information capsule under development for use in ICBM re-entry vehicles. 


Avco uses no less than six Arriflex motion picture cameras, both 16mm Here Jack Philo 
and 35mm. Some are in continuous, around-the-clock use, performing perfectly . Aveo cameraman, uses 
under the most exacting conditions imaginable. an Arriflex 16 during 


“data cassette program” 


Arriflex, the world’s most ruggedly reliable, money-saving pr lca hg egy 


production camera can perform equally well for you! That's a 32 inch tele- 
photo lens mounted on 
the Arri. Avco camera- 
men carry the rugged 
ARRIFLEX wherever 
they travel in con- 
junction with this 

new data recovery 
development program. 
























ay 


Arriflex 35 and foul-weather gear sported 
by Jack Philo during one phase of “data 
cassette program”, in which a capsule in 


a test drop is recovered off Marblehead : : 
on the i New England coast. Avco camerman Mel Miragliotta checks out telescope and 600mm lens align- 


During critical experiments Arriflex ment on his dependable Arriflex before leaving for the drop test site off 
tet oe picture Bas ai are in use 24 Marblehead. The experiments were recorded from Cat Island, a lobster boat, 
hours a day. and a high-flying plane. The one thing all have in common...an Arriflex aboard. 















The Arriflex is used in-plant too. Here 
it is shown photographing new instru- 
mentation in an environment test pro- 
gram. Through these films, the Air Force 


can evaluate Avco’s progress on con- : ” ‘ . 
tracts to produce ihe! a vehicle for Discover the reasons why the motion picture departments of leading 


Titan & Minuteman ICBM’s. companies and professional producers prefer the remarkably versatile 
Arriflex 16mm and 35mm cameras. Write for complete literature today! 


INREREI FLE et-i-fel-) Galels mel oe -4 1 4-117: 
257 PARK AVENUE SOUTH, NEW YORK 10, N. Y. 







Get more information. Circle 402, page 63 
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AN EDITORIAL 


STOP 
THIEF! 





“a € suppose that it is just as important 
to be a diplomat as a photographer to operate a photographic service depart- 
ment in industry. One hot potato the in-plant man has to handle is the matter 
of petty larceny on the part of non-photographic employees. ™ It goes like this. 
A middle executive’s secretary bounces into the photo department on Mon- 
day morning -with a roll of film sporting latent images of the kids at the beach. 
Mr. Whozits wants prints, whenever photo has time for them. The secretary 
doesn’t start hounding until late in the afternoon. @ It’s hard enough to turn 
down slightly unreasonable requests for under the counter photographic 
materials or services from a co-worker, but when some company member 
pulls rank, the situation gets even stickier. It amounts to extortion. ™ No- 
body smart enough to own, or to run a company is dumb enough to think 
that all the emplovees avoid snitching a pad of scratch paper or a ball point 
pen now and again. Some pilferage must exist, and therefore some must be 
overlooked. But in several respects, photographic work is a special case. The 
use of an efficient in-plant photo unit is an economic measure, but photo- 
graphic materials aren't cheap and the time of any skilled emplovee counts 
up. Another factor is the immense appeal of photography as a hobby. Cop- 
ping service from the photo department can spread like grass fire. Further- 
more, in many operations the continued existence of a photographic unit 
depends on its ability to hold costs below that of other possible sources of 
photo service. Photographic pilferage may be a company expense in the 
short run, but in the end it’s likely to be the photographer's neck. ® The ques- 
tion is, how can photo ward off the free-loaders. The best system we've heard 
of is the work order. If the customer has a signed work order for the job, OK. 
It’s on his conscience. Otherwise, photo is a party to the crime. Where a work 
order system is not applicable. tell ‘em from us they should be ashamed of 


their brazen dishonestv. 








AUTOMATION 


mINDUSTRIAL 
DARKROOM 


All this indicates a good deal of fact. 


A typical history of an in-plant photo 
department starts when someone 
decides that there’s enough photo- 
graphic work to keep a man busy. 
A man to do the job is found. He 
does a good job, good enough, at 
least, for people to recognize the 
value of photography—and assign- 
ments pop up like hydra. He needs 
and gets another man, then another. 
The better the department, the big- 
ger the work load. 

In the past, the growing demands 
for photographic service would be 
met the usual way—with another 
man and perhaps additional equip- 
ment. Today, however, a new word 
has assumed importance in indus- 
try’s vocabulary: automation. Its im- 
pact on in-plant photographic work 
is small but perceptible. Photogra- 
phers can expect to feel more of it. 
It’s likely to loom largest when 
everyone in the department is 
swamped and expansion of some sort 
is indicated. 

There is automatic equipment 
presently on the market to do just 
about every darkroom job from 
dodging negatives to replenishing 
short stop. Properly applied, it can 
enable a photographic staff to turn 
out prints that would suit the fussiest 
eyelash counter, prints that are fixed, 
washed and dried to technical per- 
fection. Furthermore it’s likely to 
put day-in day-out service on what 
was formerly considered a rush basis. 
The volume possible is enormous. 
The most tedious of darkroom jobs 
are cut out. The waste of materials 
and chemicals can be reduced sig- 
nificantly, and, as the manager of 
one department which has “gone 
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automatic” said privately, the big- 
gest reason in its favor is that “it 
costs less,” without staff reduction 
and with salary increases. 

While there are possibilities of 
great savings, the equipment itself 
is by no means cheap, and errors of 
bad planning come home to roost 
with a thud. In automatic-age termi- 
nology, what is demanded is a sys- 
tem that covers all points from lens 
settings to print delivery. While the 
machinery may amortize its costs 
in a surprisingly short time, in this 
case a surprisingly short time is like- 
ly to be a few years. A rough calcu- 
lation of future work is needed to 
make the system pay, before the 
work load shifts to make it obsolete. 





The LogEtronic system 





finding, experimentation, and hard 
thought. Some analysis by a dis- 
interested expert is likely to be a 
fine investment, but these birds are 
rare, costly and often misused. How- 
ever it is done, somewhere along the 
line someone has to take an objec- 
tive look at the production require- 
ments and then attempt to match 
them with ‘the best methods avail- 
able. 

In one case cited on later pages, 
this task fell to the photo department 
manager. He reports that he felt 
sure that the existing means of pro- 
duction could be made more efli- 
cient and the work load was getting 
to the point where this was not only 
desirable but necessary. One of the 
most significant things he turned up 
when he started collecting facts was 
this: Printers spent 70 per cent of 
their printing time hovering over the 
developer tray waiting for the pic- 
ture to “come up,” so they'd know 
whether or not to make the print 
over. If a man makes only three 
prints a day, this doesn’t count for 
much. But if, as in this case, he 
spends all day printing pictures the 
logical conclusion is that he’s spend- 
ing a greater portion of his carcer 
just waiting for prints to come up. 
Presented this way, it’s ridiculous. 
The manager saw that his job was 
clearly to eliminate this waiting time. 
Through trial, error and research he 
found the proper ones for the puir- 
ticular situation and put them to 
work. All the results point to success. 

The effort and investment neces- 
sary for a successful darkroom auio- 
mation are not to be underestimated. 
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Automation has already taken over in motion picture processing and photo finishing 


installations. Now, faint stirrings on the industrial front are noted as the first items 


of automated equipment appear in scattered photo sections. The main 
problem is finding methods to turn out top quality results from the as- 
sorted types of negatives produced by industrial cameramen. This prob- 


lem is being solved. Here is a look at the ways and means of automa- 





tion today. The future is still anybody's guess. In the final analysis, however, the de- 


termining factor for automation will be the growth of photography in industry 


On the other hand it is possible to 
make an operation decidedly more 
efficient with commonplace _tech- 
niques. It’s not an_all-or-nothing 
proposition. In many cases it can 
be introduced bit by bit, to grow 
and change with the needs of the 
department. One expert on the sub- 
ject, Bob Silverstein, who is largel 
responsible for one of the most ef- 
ficient portrait and commercial pho- 
tographic operations in the world, 
Delmar Studios, Charlotte, N. C., 
says: “I have never been in a photo- 
graphic establishment—portrait, com- 
mercial or industrial—where I have 
not seen an opportunity for increased 
efficiency.” And he has evolutionary 
ideas in mind as well as the revo- 
lutionary, highly mechanized, con- 





* tinually revised system in the estab- 


lishment he works for. So simple a 
procedure as pre-sorting negatives 
for contrast and density or installing 
a print pass-through can work won- 
ders in cutting waste motion. 

What are the means of more ef- 
ficient photographic production? 
Well there are plenty. Many have 
to do with organization and layout 
of the darkroom. Many have to do 
with the attitude and working meth- 
ods of the people involved. And 
many exist in equipment that is pres- 
ently on the market. It’s this last case 
that we'll concentrate on. 


Film processing 

Actually there is only one line of 
automatic equipment sold “off the 
shelf” for processing roll and sheet 
film, the Pako Filmachines, designed 
for photofinishing plants. 

The least expensive unit handles 
210 rolls or 360 sheets of film per 
hour, and costs about $8,000. It is 
efficient, adaptable and terribly con- 
sistent. Except for loading the film 
at the rates given above, and main- 
tenance and clean up time, it oper- 
ates unattended. With good house- 
keeping, it does a flawless job, and 
can be used with most popular de- 
velopers. 

The obvious stumbling block is 
the price. A very large section might 
be able to amortize the expense by 
saving a man-year of work or two 
but many units prefer that the pho- 
tographer handle his own film proc- 
essing so as not to divide responsi- 
bility for the results. What is really 
needed, said one photo manager, is 
a smaller, slower, cheaper unit. 


In another photographic depart- 
ment, a way has been found to beat 
the problem. Since the outfit has its 
own motion picture processor, which 
will take up to 70mm film, the pho- 
tographers splice their roll film end 
to end (in the dark) and feed it into 
the machine. 


Paper processing 


A single innovation in _photo- 
graphic printing has practically revo- 
lutionized the photofinishing indus- 
try in the past 20 years. This same 
idea, in fact the same equipment, 
is the most striking of the advances 
in the few industrial organizations 
where automation has been applied. 
The innovation is the use of roll 
paper processing. This system is su- 
perior to sheet processing in the 
volume it is capable of handling, in 
its thoroughness, in the consistency 
and technical (as opposed to es- 
thetic) quality of the results. 

In a very real sense, roll process- 
ing is automation. The electronically- 
controlled machines in the system 
do all the work. Print by print, they 
develop the exposed image for a 
precisely pre-determined length of 
time, with a specific amount of agi- 
tation, at a specific temperature, 
meanwhile replenishing the devel- 
oper to compensate for the exhaus- 
tion of the print passing through. It 
gives the same individual attention 
to the print as goes through the en- 
tire cycle, with a degree of care no 
batch method could match. It never 
forgets to agitate in the hypo; it 
never sneaks a print out of the wash 
before it’s really done. It uses the 
amount of chemicals and water 
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AUTOMATION (continued ) 


needed to do the job: no more, no 
less. It never tires. It does the same 
perfect job on one print or a thou- 
sand. And when it gets all done it 
trims the prints and stacks them 
neatly ready for sorting and distri- 
bution. 

A number of different models of 
the various components for roll proc- 
essing are available in the United 
States from two manufacturers, the 
Eastman Kodak Company and Pako 
Corporation. Although essentially 
similar in form and function, there 
are differences between the models 
including capacity, the method of 
threading the paper roll and other 
particulars. Operating continuously 
for eight hours, the capacity of these 
machines is from about 2500 8x10 
prints per day to about double this 


_ The processor itself starts at 
about $4,000 with allied equipment 
bringing the total to about $10,000. 

Because the processing is so near- 
ly all-automatic, operating the ma- 
chine is not a full-time job, and cus- 
tomarily the operator has allied 
as a printing unit or 
the sorting and disposal of print 
orders. 

To anyone experienced with han- 
dling quantities of hypo-soaked 
prints of any volume approaching 
even half this amount, the advan- 
tage of this system is obvious. The 
sleeper is that the system is so sys- 
tematic. Rare is the photographer 
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who has ever been accustomed to 
developing prints by time and tem- 
perature. Unless the printer can call 
his shots without error at the en- 
larger, all is lost. By the time the 
printer finds out the picture was 
badly exposed, any number of nega- 
tives have passed through his hands 
and he must start all over again, 
from scratch. If the‘ order was for 
any quantity of prints, a lot of ex- 
pensive paper has been scrapped, 
not to mention the time lost. 

To overcome the problems inher- 
ent in switching rolls for contrast 
changes, a new paper was _intro- 
duced which provided a different 
contrast effect depending on the 
placement of the exposure on the 
characteristic curve of the paper. 
To overcome erratic exposure, inte- 
grated flux photometers which ad- 
justed exposure to the negative were 
introduced into photofinishing print- 
ers. Adjustments in the gamma of 
development were introduced to 
make the average negative more 
compatible with the system. Given 
a properly exposed negative of an 
average subject, the system can work 
wonderfully. As far as the average 
photofinishing customer is concerned 
it is fine. 

By professional standards, how- 
ever, the system is inadequate. Pro- 
fessionals know that a creative print- 
er can make or break a picture, and 
the photofinishing system offers too 
little leeway for the unusual case. or 
for the occasional intentional de- 
parture from the norm. 


Breaking bottlenecks 

In mechanizing one large opera- 
tion, the management introduced a 
system to overcome the drawbacks 
of the automatic processor. By set- 
ting and enforcing standards of 
lighting, exposure and development 
they were able to narrow down the 
scale of nearly all the negatives so 
that they could be printed on one 
of two contrast grades of paper with 
minimal dodging. In other words, 
the photographers worked as if they 
were exposing color transparencies. 
The negatives are sorted according 
to contrast and sent down a printing 
and processing line using the paper 
appropriate to the negative. Mis- 
takes, and they are rare, are han- 
dled by conventional methods. All 
this makes the limitations of the 
system more negotiable. To get a 
perfectly predictable print, printers 
measure each negative with the on- 
easel probe of a sensitive densitom- 
eter and balance illumination with 
a rheostat so that exposure is iden- 





tical in every case. The quality is 
superb and the percentage of rejects 
low, about one per cent, despite high 
inspection standards. 

The drawback of such a system is 
the strict requirements for the nega- 
tives fed into it. Where strict con- 
trol over the picture taking end is 
not possible, or where the range of 
assignments is such that consistenc\ 
can't be hoped for some alternative 
is necessary. 

One that is apparently successful- 
ly employed is to use it for only a 
portion of the work most adaptable 
to it. One example is cited on later 
pages where automation is limited 
to contact prints for report photo- 
graphs, made full page 8% x 11 in. 


Log rolling 

One recent development, however, 
holds a good deal of promise put- 
ting the automatic processor to work 
in industry. It is the LogEtronics 
enlarger. What the enlarger does in 
essence is to alter the density range 
of almost any negative so that it 
matches that of a single contrast 
grade of paper. For accomplishing 
this, the unit’s designers employed 
two principles long known to photo- 
graphic experts. They executed the 
principles with the help of some ot 
the electronic technology that goes 
into television. 

One of the principles is that of 
unsharp masking, a low density 
purposely diffuse positive replica of 
the original negative. In classical 
use, this replica is on another piece 
of film which is placed in contact 
with the original image. Being that 
the mask is most dense in the shadow 
areas, it holds back these most trans- 
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parent areas of the negative, “open- 
ing up” the shadows on the ultimate 
print. This is essentially identical to 
the hand technique of dodging. The 
fuzziness of the mask serves the same 
purpose as jiggling the dodging de- 
vice. 

In the LogEtronics system the 
replica of the negative is on the 
cathode ray tube which serves as 
the light source for the enlarger. A 
feedback device operating with a 
portion of the actinic light that pass- 
es through the negative enables the 
replica to form simultaneously with 
the exposure of the print. And be- 
ing electronic, it is possible to change 
the sign of the replica, make it nega- 
tive instead of positive, and thus in- 
cease the contrast of the result as in 
the hand practice of “burning in.” 

The second principle employed is 
that of flashing, fogging the print 
paper overall. Its result is to lower 
the effective contrast of the print 
paper. By using a high contrast 
paper, such as a No. 4 enlarging pa- 
per, and varying the relative amount 
of non-image light it is possible to 
obtain the contrast effect of any en- 
larging paper from 0 to 4 with an 
infinite number of steps between. 

By incorporating these two ideas 
into an automatic exposure system, 
the makers have a system that can 
“interpret” any negative in such a 
way that it presents a standard 
density range to the paper. It has 
been characterized by the manufac- 
turer as automatic dodging. But it is 
more than that. It is possible to ob- 
tain the effects of dodging with fil- 
ters on a variable contrast paper, 
automatically. 





Pako film machine 


From the point of view of the 
user of automatic processing equip- 
ment, this solves all the problems. 
With experience a printer can make 
an accurate prediction of the final 
print and trust automatic process- 
ing equipment to make the predic- 
tion come true. 

There are of course disadvan- 
tages. One is the price of the system, 
about $10,000. Another is the fact 
that the light output of the enlarger 
is limited to the output of the cath- 
ode ray tube, a limitation overcome 
by the use of high-speed enlarging 
lenses. A third is the fact that the 
system is designed to be optimum 
for larger format negatives. The 
— is not as detailed, so to 
speak, for 35mm negatives as for 
2% x 2% negatives. Although this does 
not negate the value of the enlarger 
for 35mm shots, it is nonetheless a 


. factor which should be considered. 


"Middle road 


A step short of the completely 
automatic roll processing that is the 
most popular among_ professional 
darkrooms is a device that has been 
in use for many years: the Pako- 
doper. A series of print trays is as- 
sembled on a long rocking bed. 
Prints are transferred from tray to 
tray automatically with rubber cov- 
ered wire baskets that flip their con- 
tents down the line at pre-set inter- 
vals. It is designed to handle the 
“back end” of print processing from 
short stop to wash; the developing 
is handled by conventional means. 
As a chore boy it is truly a wonder. 

To get full value from an auto- 
matic darkroom system, some sort 
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of quality control system is needed. 
The most widely used, and its use is 
really not wide enough, is a testing 
kit offered in the U.S. by either Ko- 
dak or Ansco. A precisely exposed 
test emulsion is sent through the line 
and then closely evaluated for fail- 
ure or sub-standard performance in 
the system. 

This is not the end by any means 
of automatic or semi-automatic 
equipment for darkroom work. 
Equipment manufacturers offer mix- 
ers, storage tanks and pressure sys- 
tems for piping in chemicals, nitro- 
gen burst agitation systems, static 
eliminating devices, densitometers, 
print meters that control enlarging 
time, print numbering systems, print 
baskets and reel holders, washers 
and driers. 

Automatic devices can be a waste 
of time and money if misapplied or 
misused. On the other hand, the ef- 
ficiency obtainable with one is a 
wonder. Because of the stumbling 
block of their radical departure from 
usual procedure and the high initial 
costs, it is likely that there are more 
errors in omitting them than in com- 
missioning them. But let the user be 
forewarned choosing a system for 
his operation demands study. A good 
start is a trip to a photofinishing 
plant, whose operators are way 
ahead of the rest of the photographic 
industry in adopting automatic tech- 
niques. The second step, collecting 
literature on the automatic equip- 
ment available is made easy by sup- 
pliers who are not the least obscure 
on the performance of their prod- 
ucts and most cooperative in sup- 
plying literature.—THE END 
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Pako paper developer and dryer 
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CATERPILLAR 
TRACTOR CO. — 


The makers of world-renowned Caterpillar machines were one of the 
first manufacturers to recognize the value of top-notch photography in 
helping to sell machines. Now they're one of the first outfits to utilize 
automatic equipment in turning out high quality photographic prints in 
volume. Production of 8 x 10 prints runs upwards of 400 prints per hour 
—and service is on a 24-hour basis, with rejects and paper waste at a 


new low. Ed Farber tells how Caterpillar's high-efficiency system works 
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A picture-conscious corporation with production- 
conscious management and a soul-searching sec- 
tion head has pioneered one of the most highly 
automated industrial photographic departments 
in the United States. 

Caterpillar Tractor Co.’s new twenty-eight-man 
Photocopy and Duplicating Section headed by 
Ed Andrews has just completed the installation 
of a new photo lab which is capable of making 
8 x 10 enlargements at the rate of 400 or more 
an hour . . . and, to quote Andrews, “with hard- 
ly a reject.” 

Caterpillar was one of the first to embrace 
equipment-at-work photographs to convince cus- 
tomers of the stamina and earthmoving capacity 
of their products. Many will recall the dramatic 
photos that Caterpillar started using some thirty 
years ago in the Saturday Evening Post ads. 

The use of such photos grew. and grew, and 
today negatives from company photographers 
and selected professionals stationed in almost all 
parts of the world flow.into the Peoria lab to be 
developed, numbered, printed and filed for use. 
The prints are made available for advertising, 
promotion, engineering, service manuals, dealer 
manuals, press releases, text books, lectures and 
wherever and whenever the organization can put 
them to good use. 
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Machines do the work, but people have last word 


As volume grew over the years, Andrews be- 
came increasingly aware of the limitations of their 
processing procedures. He wanted speed. He 
wanted to give 24-hour service. He wanted to 
give 3- to 4-hour service on emergency news pic- 
tures. He wanted to continue to give the high 
quality for which the section was noted. He want- 
ed to continue to give prints with shadow detail 
so features of a machine could be shown to cus- 
tomers. He wanted to continue to give prints that 
would have highlight details and a range of tones 
that would guarantee good reproduction in news- 
papers or catalogs. He needed prints that would 
match when used in layouts or parts manuals. 
He needed these prints in quantity—sometimes 
hundreds from one negative. He needed to do 
all this without the extensive use of overtime, 
farming out the work, or the use of temporary 
help, even though the demands fluctuated. 

Andrews, who majored in fine arts at Peoria’s 
Bradley University, had a background of military 
photography, worked in Hollywood studios for a 
couple of years on a rear projection stereo system 
he devised, and had almost ten years of experi- 
ence at Caterpillar. A man given to facing realities 
squarely, he decided to see what problems he 
really faced and just what he might do about 
finding solutions for them. 





_ Caterpillar’s print.system prac- 
tically eliminates manual han- 
dling. Chief elements are elec- 
tronic enlarger with roll paper 
easel, in-line processor and 


drier, mechanized paper trim- 
mer (above). The system rests 
on human judgment in reading 
negatives and sorting prints. 


CATERPILLAR TRACTOR ( continued ) 
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He discovered that his printers (those doing 
the enlarging) were “spending about 70 per cent 
of their time developing prints,” an ineffective 
use of equipment and manpower. He tried the use 
of separate “print dopers” to permit a skilled 
printer to keep printing, but this was not con- 
sidered successful. The man on the enlarger still 
had to watch the developing print to some extent 
to see how he was doing, and the divided re- 
sponsibility made the production of quality work 
more difficult. 

Exposure meters of two brands were tried on 
the enlarging easels, but timing the dodging was 
too time consuming and did not remedy the pro- 
duction problem. Making copy negatives of good 
prints and even masking the negatives were tried. 
These were also unsatisfactory. Processing ma- 
chines were still not practical under the cir- 
cumstances at the time. 

Certain that the solution lay in some sort of 
controlled printing, Andrews urged his boss, 
J. R. Kolditz, Manager of Caterpillar’s Office 
Services Division, to accompany him to visit the 
plant of LogEtronics in Alexandria, Va., to in- 
vestigate what their machines could do. “They 
would have to convince me,” says Andrews, “and 
they did.” 

Both men liked what they saw and the philoso- 
phy behind the machines as well. LogEtronics 
took pains to point out that their “enlarger is no 
substitute for knowledge and experience. The 
LogEtronic enlarger will only do what the opera- 
tor tells it to do.” “But,” points out Andrews, “the 
machine does produce a predictable result.” One 
problem remained to be solved. Andrews had 
determined that “the only practical way was to 
print onto a roll,” if he was to get the required 
production. He discovered that the Eastman Roll 
Paper Easel could be built into the base of the 
LogEtronic enlarger and wired to its controls. 
Then the printing could be done directly on 
500-ft. rolls of 8-in. wide paper and hundreds of 
prints handled as a unit. 

Now most of the tools were at hand. Andrews 
presented a carefully documented case to man- 
agement—and waited. Finally his detailed report 
came back—having made its way as far as an 
executive vice president—approved. 

He promptly ordered three LogEtronic B5 
4 x 5 enlargers with Schneider Xenatar 3.5, 
54-in. and 2.8, 34-in. lenses; three Eastman Master 
Roll Paper Easels, No. 1; one Eastman 4A 
Processor Dryer; and one Eastman No. 30 Auto- 
matic Paper Cutter. 

A new area had been found for the photo copy 
section making the transfer and installation some- 
what easier. Andrews resolved to “move a single 
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function at a time” to avoid interrupting pro- 
duction. 

Moving was accomplished during regular hours, 
and with no need for overtime. A few unforeseen 
problems arose. The process camera would not 
go down the stairway or into the freight elevator. 
The elevator was finally parked between floors 
and the camera lowered through the shaft. A pit 
had to be dug in the floor to give clearance to 
remove tanks from the microfilm unit in a low 
ceilinged room, but all was accomplished with- 
out incident. 

Well lighted, clean and sparkling, the depart- 
ment and the personnel reflect a competent and 
businesslike operation. Representatives from other 
departments fill in numbered request forms for 
prints and services. Forms are numbered for 
record purposes only. There is no charge back 
to other departments. Counter personnel are 
familiar with all procedures and methods of re- 
production so they can recommend the simplest 
and most effective process. 

Ali negatives are numbered in the picture area 
and are filed by number in the photo department. 





























All prints are requested by number. If cropping 
is required, it is indicated on the contact print 
or the transparent envelope from which the re- 
quested negative number was obtained. 

Orders and negatives are turned over to one 
of the three LogEtronic operators. They examine 
the negative, put it into a negative carrier and 
bring it to size and focus. Readings are then made 
with two probes that are placed on the easel to 
read highlight and shadow areas selected by the 
operator to obtain the amounts of whites and 
blacks that will give the desired pictorial rendi- 
tion. Three meters indicate the readings of the 
probes as highlight, shadow, and the (reciprocal 
of) exposure time. When all three meters read 
the same, a normal or average print is obtained. 
However, the operator can adjust these readings 
to obtain whatever amount of burning in, dodg- 
ing, or total printing time he desires. 

A control is set indicating the number of ex- 
posures desired, the focusing cover is flipped up 
from the easel, and the sequence of exposures is 
initiated by pressing a button. The required num- 
ber of prints are exposed, dodged and timed au- 
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The quality? It is perfect 
How does the quality of prints ob- 
tained with the Caterpillar system 
stack up with conventional profes- 
sional processing? Photo Manager 
Ed Andrews emphasizes that qual- 
ity rests with the man and not with 
the machine. What the system pro- 
vides the darkroom man is a way 
to get predictable results at the 
enlarger, and thus permits high- 
volume mechanized development. 
The aim was to keep up the previ- 
ous level of quality and increase 
service while reducing cost. PMI 
author Ed Farber observes that the 
quality standard at Caterpillar is 
high indeed, and well-suited for 
the intention of the photographs. 
Caterpillar’s usual objective is to 
display the equipment and its habi- 
tat in unambiguous detail. In. a 
typical example, the scene depicted 
in the pictures at the left, Cater- 
pillar wishes to leave no doubt that 
this is for real; the machine does 
leave no stone unturned. The pic- 
ture was made in bright, direct sun- 
light — and the enlargement (opp. 


tomatically. At the end of the sequence, the 
operator flips down the focusing cover and pre- 
pares the next negative. 

At the end of any printing sequence, the ex- 
posed prints may be cut from the roll of F4 
Medallist paper which is used on all prints and 
cut from the roll by a built-in cutting device. It 
is then put into a pass through to the developing 
room adjacent. Here the Eastman No. 4A Proces- 
sor takes over and produces dried prints at the 
rate of 6% ft. a minute. 

The roll of prints is then run through the cutter 
which electrically detects the proper cutting 
point from a conducting graphite spot put on by 
the easel at the time the paper is advanced. Prints 
are then sorted and sent to an inspector-expediter 
at the front counter who first received the order. 
Here the prints are checked for quality, wrinkles, 
gloss, count, size, etc. against the original order 
and packed for pick-up. 

Since his operation is scarcely under way, 
Andrews is unable to completely evaluate the 
success of the installation, but typical of the kind 
of service that can be given was an order for ten 





right) retains the sparkle of the or- 
iginal scene brightness. The contact 
print (far left) also gives this im- 
pression. A closer look, however, 
reveals that the enlargement has 
something the contact does not: the 
compensating dodging in the shad- 
ows and “burning in” in the high- 
lights, that brings out their detail. 
This is a feature of the automatic 
masking and flashing of the Log- 
Etronic enlarger used in the sys- 
tem. Details from the two prints— 
straight contact and automatic en- 
largement—shown here _ illustrate 
the point. The enlargement holds 
detail in the highlight areas, areas 
which are washed out in the con- 
tact. In other words, any detail 
that’s in the negative is going to 
show up on the print. In Cater- 
pillar’s case, this means a nearly 
perfect print every time. Where sub- 
jective interpretation is important, 
say in fashion work, Farber believes 
the standard of quality might be 
too perfect for the taste of some. 
Naturally, if a printer wants an ab- 
normal quality print, he can get it. 


8 x 10 prints of 18 different 4 x 5 negatives that 
came in at 11 a.m. while this reporter was at 
hand. The prints were ready and inspected by 
2:30 p.m. that afternoon, a full hour ahead of 
the requested deadline and with no upsetting of 
normal routines. 

Andrews emphasizes that practice and skill are 
needed by the operator. He was also lavish in 
his praise of the LogEtronics people who twice 
sent instructors to work with the Caterpillar 
staff. He felt that some prints still lack crispness, 
but that almost always “prints were at least as 
good” as could be achieved laboriously by other 
methods and that many other types of prints were 
impossible to dodge by hand under any cir- 
cumstances. 

Queried about service problems, Andrews felt 
that the presence of a trained electronics man was 
a boon, and helped to immediately locate an 
occasional bad tube “just as you have in your TV 
set.” However, he pointed out that the modular 
design of the units which permits substitution of 
inoperative tubes by plug-in replacements which 
are shipped from the (continued on page 51) 
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avalanche of prints, but it numbers in the thousands. 





UPI plans to offer better and faster service with mechanization 
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UPI printers get an assist in rush work with automatic equip- Outside darkroom, 16 electronically controlled devices 
ment including roll easel, push button sink, motorized pass. pick up fixed prints for bath, hypo-neutralizer, and wash. 














Electronic enlargers automatically compress or expand tonal Rotary dryers are for pre-cut sheets; in-line dryer, back- 
range of prints to match high-contrast roll paper in easel. ground, handles roll processed work. Pigeon holes:sort prints. 








_! 





levices 
wash. 





back- 


arints. 











Until recently, the headquarters of United Press 
International news pictures was a sooty composite 
of a set for Front Page and a beanery kitchen. UPI 
directed its global photo communications system 
from a hypo-caked, unwashed floor of a building 
in New York City’s garment district. There had 
never been a maintenance shutdown because UPI 
never closed—and it showed it. Cypress sinks had 
accumulated decades of slime. Prints were often 
so crowded they stacked vertically and fell over 
the sides of the wash tanks. Printers chipped in 
to buy fans to stir the hot summer air made thick 
with the vinegary smell of photo chemicals. 
This year, with the acquisition of space across 
town in the modern Daily News building, UPI 
did a complete turnabout. For the first time in 
years there’s elbow room, and even expansion fa- 
cilities. Everything imaginable is automatic—from 
the air conditioning to floor mats which ring a 
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Short Deadlines, More Handwork 


PRT 


UPI could be more efficient than it is—except every 
minute is a deadline. These pictures show the equip- 
ment used for rush runs up to 100 prints or so. The 
roll paper easel (far left) automatically exposes any 
number of prints once contrast filter, focus, and ex- 
posure are set up. Prints are cut apart and developed 
in sink section (center) equipped with push-button con- 
trolled developer spout, in- 
tercom and other refine- 
ments. Pass through accepts 
fixed prints, drops them into 
automatic rinse, hypo-neu- 
tralizer, and surge wash 
tanks (immediate left). 


aT: 


Full Automation Ups 
Volume, Slows Service 


The fully-automatic section 
is capable of a larger vol- 
ume of prints per man, but 











doesn’t compete with the Central chemical room [- 


semi-automatic method for 
prints on short deadline. It comprises two LogEtronic 
enlargers with roll easels, a roll processor, in-line 
dryer, and eventually will be equipped with an auto- 
matic trimmer which cuts prints apart where marked 
by easel. Picture at left shows automatic darkroom. 
Output is seen in center background of picture at right. 
Chemical room serves both systems. 




















buzzer and stop the machines if a picture editor 
absently wanders too close to a hypo basket about 
to flip its prints into a stainless steel washer. 

When charged with acquiring any new equip- 
ment necessary for the move Bob Ellis, UPI as- 
sistant director of personnel, checked prices on 
everything from cypress sinks on up. He also 
suggested that suppliers study the operation and 
recommend any process changes that might fit 
in to advantage, whatever the cost. When he as- 
sembled a plan, it turned out to be the most ex- 
pensive, and most efficient solution he had listened 
to. Scrutiny by Ellis, Harold Blumenfeld, executive 
picture editor and Frank Tremaine, UPI vice 
president and general manager in charge of news 
pictures, revealed that labor, expansion and space 
costs made it the least costly answer. 

In the midst of the nominating conventions, 
UPI moved to its new headquarters. In a hectic 
transfer, with photo librarians pulling negatives 
from boxes in the arms of truckers, the daily ava- 
lanche of print production kept on full blast. Some 
new equipment still awaits delivery, but for the 
most part, the automatic darkroom is operating. 

UPI handles two kinds of work: rush and ac- 
celerated rush. If a print can be handled leisurely, 
as much as a day or so might elapse between an 
event in Cairo, Egypt and delivery of a print to 
Cairo, Illinois. In a fast developing crisis, how- 
ever, this time must be shaved to minutes. 

The work methods for making prints are like- 
wise divided into two classes. One is fully auto- 
matic. It handles a remarkable volume of normal 
work. The other method is semi-automatic, a 
necessity when the pressure is really on, and a 
print must be untimely ripped from the wash and 
sizzled on a flat bed dryer. 

The fully automatic section comprises two Log- 
Etronic enlargers equipped with Kodak roll paper 
holders and a Pakoline Prosser with an in-line 
dryer. An automatic print trimmer will eventu- 
ally be attached to the end of the line, but at 
present prints are cut apart by hand after process- 
ing. Daily capacity of the processor is high, 
perhaps 10,000 prints on three shifts, but at pres- 
ent some of this is “in reserve’ because the prints 
are not exposed as quickly as the machine can 
handle them. 

In the semi-automatic section, there are 16 
printer stations side by side in a 100-ft. darkroom. 
Each printer is equipped with a 4 x 5 Omega, usu- 
ally mounted on a moveable stand. Except in the 
case of stations set up for Telops, large blow-ups 
and special work, each printer has an Apac roll 
paper easel. Varigam paper in rolls is used; prints 
are cut apart after exposure. Once the printer has 
chosen his filter and ex- (continued on page 75) 
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Special equipment, scientific management and exacting quality control 


over every step in the process enables Polaroid's Copy Service to 


meet the growing demand for high-quality, low-cost copies in a hurry 


Back in the dark ages, as Polaroid 
time is reckoned (about 1949 on 
regular calendars), the 60-second 
camera was beginning to win in- 
creased acceptance except among 
certain people. These unbelievers 
in progress pointed out that there 
was no cheap, easy, practical way 
to get duplicates of priceless snap- 
shots because there was, to put it 
delicately, no negative. Also, copy- 
ing photographs has long been con- 
sidered a long, slow process with 
an annoying tendency to grey high- 
lights. The answer to the problem 
of duplicate prints was the estab- 
lishment of the Copy Service a lit- 
tle over a decade ago. The answer 
to the second was the establish- 
ment of rigid quality controls, plus 
a policy of continued research by 
Polaroid laboratories. 

The first copies were made using 
direct positive paper. Within six 
months after plans for the Copy 
Service, a satisfactory chemical re- 
versal process was worked out and 
the necessary automatic copy cam- 
eras and processing machinery de- 
veloped. By June 1950, thousands 
of copy prints were made daily. 

During this period, research con- 
tinued seeking a suitable negative 
copy process. In discussing ideas 
with Polaroid suppliers, it was 
learned that Kodak was doing work 
on a similar problem, pay ow 
a special negative material for high 
grade copy work. This film was 
Kodak Ortho-Copy (also called 
Gravure Copy). Polaroid became 
the first large user of this material. 

In addition to the film, special 
equipment was built and a system 
developed which reduced handling 
time per order to a few hours. To- 
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day, most orders are mailed back 
within 24 hours after being re- 
ceived at Polaroid in Cambridge. 
This speed was established with- 
out sacrificing quality. This was an 
important aspect of the problem 
since customers could compare the 
copy print with the original. 

Currently, Polaroid Copy Service 
offers copy negatives, same-size 
copies, 5 x 7, 8 x 10 and 11 x 14 
enlargements. Before being mailed 
back to the customer, each order 
is inspected by a group of trained 
girls who also send back a Tip 
Sheet, a little sheet giving a rem- 
edy for any defects noted in the 
original order. 

Although the system provides 
speed and efficiency, it is the rigid 
sensitometric controls which insure 
a high standard of quality, which 
is remarkable considering the tre- 
mendous volume of prints handled 
by the Copy Service at Cambridge. 

Each copy negative is exposed 
under identical conditions. This 
exposure must be determined by 
the quality control laboratory for 
individually matched batches of 
negative emulsion and paper. 

Each copy negative includes a 
control patth alongside the picture 
which, during printing, automati- 
cally times the printing exposure to 
fit the overall density of that nega- 
tive. The only time changes are 
made is when the copy camera 
operator indicates that the copy is 
to be printed lighter or darker than 
normal, This is indicated by a num- 
ber which appears on every copy 
negative, set at the copy camera. 

In determining exposure, a Gen- 
eral Radio 1501-A photoelectric 
meter is used. It not only measures 


density but the product of exposure 
time and light intensity. The read- 
ing is taken from the film plane to 
avoid exposure error. 

Each roll begins with a shot of 
the standard test target. This in- 
cludes a light, normal and dark 
portrait of a baby for quick visual 
checking, plus a grey scale to indi- 
cate tone reproduction for the H 
& D curve. The ideal curve has a 
straight line at 40° to the base 
with some increase in density at 
the upper end of the scale. 

The copy cameras, built by Pola- 
roid, permit a 3-sec. operating cycle 
of loading, exposure and unloading. 
Turning the three-sided platen ac- 
tuates the exposure mechanism, 
contact points being located at 
points 120° apart. An operator can 
process 100 orders an hour. 

Kodak 70mm Ortho-Copy film is 
used in 100-ft. magazines, with a 
capacity of 320 2% x 3K copy nega- 
tives. A synchronous motor drives 
the before-the-lens disc shutter 
which gives an exposure variation 
of less than 2 per cent. The lenses 
are £/9 Artar. Illumination is pro- 
vided by two reflector floods which 
are on at all times but are over- 
loaded during exposure for in- 
creased brightness. 

The exposed film is processed in 
a Polaroid-built processor, devel- 
oped in Durafin for two minutes to 
a gamma of .4 to .5. Film is handled 
at a rate of 15 ft. per minute. 

Densitometric readings are made 
of every roll of film from the test 
picture. The normal reading, taken 
from the upper end of the scale, is 
1.5 units, plus or minus .05. 

Pakomatic and Velox Rapid Roll 
printers are used for the same-size 








copies and the 5 x 7 enlargements. 
These printers were modified by 
Polaroid with a special film gate 
and a photo electric cell which can 
read an area %-in. square. 

Regular Beseler enlargers are 
used for making 8 x 10 and 11 x 14 
custom prints. These prints are also 
spotted by hand before being 
shipped to customers. 

Papers used include Velox Uni- 
contrast for regular copy prints. 
Jet GL 3 for 5 x 7 glossy prints. 
Polycontrast Rapid N tor customer 
prints and Christmas cards for the 
holiday season. Paper developers 
are Kodak Duomat and Hunt H-8. 
Temperature is kept at 70° +2°. 

Incidentally, if the phrase Pola- 
roid-built tends to crop up, it is 
not a typographical error. A fully- 
equipped machine shop is main- 
tained to help develop special 
equipment needed for the Copy 


Service operation, an important ~- 


factor in maintaining high stand- 
ards and low costs. Quite often, 
it is possible to get a copy which 
shows more contrast and detail than 
the original. However, it was de- 
cided that any improvements would 
be kept to a minimum after cus- 
tomers complained that they would 
have made “normal” prints if they 
had wanted them. Now, Copy Serv- 
ice aims for faithful reproduction. 

Services rendered by Copy Serv- 
ice are not always technical or 
photographic. There is one case on 
file where a woman who bought 
some surplus stationery supplies 
from a Texas army base found a 
battered envelope with prints from 
Polaroid addressed to an officer sta- 
tioned at the base. The envelope 
was seven years old. 

The woman felt that these pic- 
tures may have had value for the 
officer and returned them to the 
base, only to be informed that he 


was no longer stationed there. She 
then mailed the prints to Polaroid’s 
Copy Service who sent a letter to 
Washington asking the present 
whereabouts of this officer. Back 
came a letter asking for $1 to look 
up the files. Polaroid sent the dol- 
lar, got the present address and 
sent not only the original prints but 
two new copies of each print. 

An interesting, though not tech- 
nical, sidelight on the Copy Serv- 
ice operation is the photo school 
conducted for the girls who work 
in the department. It is an eight- 
week course, one afternoon a week, 
in basic photography. The feeling 
is that if the people know some- 
thing of photography, they will be 
able to handle the problems of 
Polaroid’s customers with a little 
more understanding. This course is 
given in addition to the training 
in printing given to people assigned 
to printing custom prints.—THE END 


Steps in the process from original Polaroid print to copy 


Special Polaroid-built camera uses 
Artar lens, 7Omm Gravure Copy film. 





Densitometric tests of each roll made 
as soon as processing is done. 





Original print is placed on easel, 
revolved to face lens inside camera. 





Original photomicrograph was made 
using Polaroid back of view camera. 
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Test print is photographed at the start 
of every new roll of film. 





Copy Service print. Compare with orig- 
inal for tone value, fine detail. 
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In the America of 1960, industry 
is news, especially that part of in- 
dustry dealing with defense and 
atomic energy. Typical is the Han- 
ford Atomic Plant, Richland, 
Wash., operated for the AEC by 
General Electric as a prime con- 
tractor, producing plutonium. 
News, of course, means pictures. 
These are supplied by a 14-man 
section (one of whom, using au- 
tomatic equipment, can produce 
up to 1200 prints a day) as part of 
the varied assignments which keep 
Hanford Photo Operation in busi- 
ness. Besides news, Hanford pho- 
tographers shoot everything from 
ID photos to aerial views of the 
600-sq. mi. installation. 
Photography at Hanford, how- 
ever, has an added element; the 
danger of radiation. Quite often, 
both photographers and cameras 
have to be swathed in protective 
clothing while on the job. Bob 
Clemensen, a photo group lead- 
er, characterized this system as 
“photography while wearing box- 
ing gloves.” 

The Photography Operation is 
headed by Charles Brewer, man- 
ager, who started photography at 
Hanford as a one-man operation 
13 years ago. There are two labs; 
the 300 area lab located in one of 
the research and production areas 
of the plant, and the 700 area lab, 
in the city of Richland at the ad- 
ministrative area. Four photog- 
raphers and a technician are in 
the 300 area group while Brewer, 
seven photographers and a clerk 
are in the 700 area. The two 
groups are about 30 miles apart. 
In addition to photographic 
work, the section provides advice 


MAN 


AUTOMATION 


The monthly print order at Hanford Atomic 
Plant averages 20,000. It takes 11 cameramen to 
fill this order but only one man, using automatic 


equipment, to print almost half this order 


on photography, purchasing and 
processing for non-photo people 
who do limited amounts of spe- 
cialized photography. 

Because the range of assignments 
is so great, Hanford photographers 
must be able to handle a variety 
of equipment, ranging in size 
from 35mm Leicas, Retinas and an 
Alpa, to Rolleis, 4 x 5 Graphics 
and Linhofs and an 8 x 10 Linhof. 
There are also a variety of spe- 
cialized cameras including a K-20 
aerial camera adapted for use with 
roll film, a Graflex with 14-in. tele- 
photo lens, high-speed cameras 
and a Robot with electronic flash 
used to photograph the interior 
of radioactive waste storage 
tanks. There is also a small press 
camera adapted for taking pictures 
through a periscope. 


A unique item is the “camera- . 


on-a-pole” used to photograph the 
interior of storage tanks. An old 
copy camera adapted for use with 
2% x 3k roll film, it was mounted 
on the end of a 12-ft. pole. Also 
mounted on the pole is a reflector 
for No. 22 flashbulbs. The camera 
is covered with plastic shields to 
protect it from radiation. 

In use, the camera is raised and 
lowered each time a picture is 
made to permit replacing the 
flashbulb. When eight exposures 
are made, the plastic is cut away, 
the film changed and a new plastié 
cover applied. 

Unusual, from the point of 
view of the in-plant cameraman, 
is the national audience for many 
photos made at Hanford. A story 
on burial of atomic wastes ran in 
Life while another photo was 

(continued on page 50) 
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MICRO-MASTER® 
105/35mm 
Camera-Projector 


A new K&E exclusive combines 
the two important miniaturiza- 
tion systems—105mm and 35mm 
—in a single, compact unit, per- 
mits tailoring of reproduction to 
the exact requirements of each 
job. Camera and projector are 
combined in a single overhead 
assembly with interchangeable 
magazines. Operator can shift 
from camera to projector, 
105mm to 35mm, roll to sheet 
film, black and white to color 
...in seconds! 


3333 He. 





KECOFAX® 
105 /35mm 
Projector-Printer 


Now, for the first time, a unit 
that produces sharp, permanent, 
work-size electrostatic prints up 
to 34”x 48”. From exposure to 
print in 40 seconds, Delivers as 
i many as 19 prints automatically. 
; Process completely eliminates 
wet processing. Direct exposure 
onto electrically charged paper 
forms a latent electrostatic 
j image by dissipating charges in 
| the light struck areas...passage 
through toning and fusing cham- 
bers forms and permanently 
fixes a visible image. 





— 2 Dynamic 
' New Developments in Miniaturization of Engineering Drawings 


’ Maximum performance and flexibility 
are yours in these new K&E units... 


Miniaturization takes on a new dimension with the introduction of (°@T.@@ rete eeeoer-= 
these two new K&E units—the basic components of a complete repro- [|| KEUFFEL & ESSER CO., Dept. pmi.8, Hoboken, N. J. 
duction system engineered by K&E to provide maximum speed, accu- 5 Please send me complete information on the [] MICRO-MASTER® 


racy and flexibility in miniaturization of engineering drawings. | 105/35mm Camera-Projector, [] KECOFAX® Electrostatic Pro- 


1 
For use in conjunction with your present equipment, or as the founda- | aie, ni ae ey Ee = 8 


tion of a complete new system, the MICRO-MASTER 105/35mm 1 Name & title 
Camera-Projector and KECOFAX Projector-Printer working to- | 
gether provide both 105 and 35mm negatives and all sizes of prints | Company & address 
required from full-size to any reduced size. Incorporating dozens of | 
outstanding engineering firsts, these units represent an entirely new LO Ll ii eet 
concept in effortless, full-range miniaturization .. . 
For further details on these new K&E units, and the complete lineof [0 iw KEUFFEL & ESSER CO. 
MICRO-MASTER and KECOFAX miniaturization equipment, send Kee ee er ae ee oer ae 
us the coupon to the right. . 1519 SAN FRANCISCO ‘vos ANGELES SEATTLE = MONTREAL 
Get more information. Circle 443, page 63 
AUGUST 1960 43 
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The end result of much of the indus- 
trial photographer’s labor is a photo- 
graphic print. The print is normally 
made either by enlargement from 
the negative, or by contact print- 
ing it. Too frequently this choice is 
based on the emotional desires of 
the photographer: we have the large 
format group, the small format 
group, the miniaturists, and others. 
In the heat of its enthusiasm, each 
group may be convinced that it has 
found the universal and only satis- 
factory answer to print production. 

This would seem to be about as 
valid as the stand taken by the com- 
muter who has to get to work each 
day as inexpensively and yet as com- 
fortably as possible. He buys a Volks- 
wagen sedan. It completely satisfies 
nis commuting needs, and this leads 
to a heated love affair with it. He 
becomes a Volkswagen booster, un- 
sympathetic to other points of view 
—and almost totally blind to the use- 
fulness of other cars. Then on the 
weekend he stuffs his family of four 
kids and a wife into the same car 
that he commutes with, to take them 
for a 200-mi. trip into the country. 
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For what uses of photographic 
prints should reproduction be made 
via enlargement? What uses will per- 
mit us to choose contact printing? 
(Permit, because from every quality 
consideration, contacting is the pre- 
ferred technique. ) 

An enlarging or reducing device 
should be used only when it is not 
possible to make the photograph in 
the camera to the size of the desired, 
finished print. Such uses include ex- 
hibition prints, prints that will be 
used in layout work where the pho- 
tographer is not always sure of the 
size to which the art director is work- 
ing (in layout, size may be very 
large, and quality is a secondary con- 
sideration ), and reproduction in vari- 
ous sizes from a single negative. 

The contact print, on the other 
hand, can and should be used when- 
ever the print produced from the 
negative can be used in the size in 
which it was made. 

Before considering the relative 
quality of enlargements and con- 
tacts, look at the matter of costs of 
production. For the making of one, 
or a few prints from one negative, 


there doesn't seem to be any advan- 
tage to either technique cost-wise. 
Exposure, processing, test-printing 
times are essentially equal, as are 
material costs. When quantity prints 
are considered, however, the pendu- 
lum swings over in favor of contact- 
ing. It swings way over in those cass 
where differential exposures, dodz- 
ing and burning-in are required 

Differential exposure is obtained 
in contact printing by inserting tis- 
sue paper masks between the neva- 
tive and the light source. Once the 
dodging set-up has been made 
properly for a print, any number of 
identical prints can be readily pro- 
duced. Even a highly-skilled oper- 
ator would have difficulty working 
to this sort of accuracy in enlarging. 

Contact exposure times are quiie 
short and should be controlled by 
some automatic device. The time 
saved, compared to enlarging ex- 
posures, can be several man-hours 
per week in quantity production. 
Compare, say, a 10-sec. enlargement 
to a l-sec. contact exposure on just 
a few hundred prints a day. At the 
Shell Development Company, for 
example, our printers were able to 
set-up, test print, expose, develop, 
stop and fix as long a run as 100 
8 x 10 contacts in about 30 min., 
using ordinary equipment. 

Quality, like love, being a many- 
splendored thing, resists simple def- 
inition—yet we can point out some 
salient features of quality applied to 
the photographic print. Three of 
these are: the reproduction of any 
fine detail that exists in the original 
subject; the reproduction of the tonal 
gradations of the original subject 
(within the limitations of the photo- 
graphic process); the reproduction 
of the perspective relationships. 

The reproduction of fine detail in 
the negative depends on the reso- 
lution of the lens-film system and 
the acutance of the film. The latter 
has no direct bearing on the present 
question, since the same film can be 
used for contacting as for enlarg- 
ing. Resolution is, however, a direct 
concern. 

Consider the following argument. 
We want to make an 8 x 10 print. 
We make a negative with a lens- 
film combination which will just re- 
solve 40 lines per millimeter. If we 
are working onto 8 x 10 film, then 
we expose our negative onto the 
print paper with a resolution prac- 
tically equal to that value. On the 
other hand, if we are making a 4 x 5 
negative, we must enlarge it two 
times to put it on an 8 x 10 print. 
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Obviously we will end up on the 
paper with fine detail discrimination 
equivalent to an original camera 
resolution of only 20 lines per milli- 
meter. This includes the extremely 
hopeful assumption that the enlarger 
lens is perfect. 

In producing a 4 x 5 smaller nega- 
tive, a lens-film combination with 
twice as great resolving power is 
necessary, to retain the same fine 
detail as with an 8 x 10 negative. 
Naturally an extension of the same 
argument holds going from 4 x 5 to 
2% x 24 and on down to 35mm. 

In addition to loss of fine detail 
due to resolution failure, the enlarge- 
ment also tends to lose gross detail, 
in the shadows, due to the inevitable 
flare illumination accompanying en- 
largement. 

Flare illumination is non-image- 
forming illumination falling on the 
print paper. 

This flare light may come from ill- 
designed optics in the enlarger it- 
self, from the operator in the dark- 
room, and from bounce light ‘from 
the walls and surrounding objects. 
Supposing that the negative is 
matched to the print paper, this non- 
image illumination has the unfortu- 
nate consequence of producing a 
general fog over the entire exposed 
paper surface. The result is a dark- 
ening of the highlights which have 
received very little image-forming 
exposure through the negative (and 
hence are quick to show the effect 
of very little additional exposure). 
Furthermore, flare results in a loss 
of subtle tonal gradations in the 
shadows, where blacks and almost- 
blacks should delineate shadow de- 
tails. The almost-blacks become 
black, and good-bye shadow detail. 

A well-designed, pure condenser 
enlarger will minimize both the flare 
problem and the problem of loss of 
resolution already mentioned. At its 
best, such an enlarger produces 


| prints that compare favorably with 


contact prints. It suffers however 
from one grievous fault. It is notori- 
ous for reproducing little bits of 


dust, lint and dirt with exquisite 


fineness and accuracy. In the case of 
the contact print these are also re- 
produced, of course, but they are re- 
produced at the size in which they 
exist. 

With regard to perspective (which 
should receive far more attention 
than usually accorded it) the 8 x 10 
contact exhibits a very realistic ap- 
pearance. It normally is held in the 
hand and viewed from a distance of 
perl:aps 10 or 12 inches—the so-called 


normal reading distance. Usually it 
has been made using a lens with a 
focal length somewhere between 9 
and 14 in. The viewing distance 
from the eye to contact print closely 
approximates the original lens-to- 
film distance in the camera. This 
means that the angles subtended at 
the eye by the objects as seen in the 
photograph are in the same relation- 
ship to each other as were the angles 
subtended at the lens by the objects 
themselves as they actually existed. 
The perspective is correct, and the 
picture looks more real, more plastic, 
more three-dimensional than it 
would under any other circum- 
stances. Try it yourself, if you have 
not done so already, and see. 

This same effect can be obtained 
with any format film, of course. It is 
necessary only to make the original 
photograph with a lens of a focal 
length commensurate with the final 
viewing distance of the contact print, 
or to make an enlargement to the 
proper magnification. 

On the other hand, if one intends 
to make contacts, it is sensible to 
use a longer focal length lens. At 
Shell Development Company, wheth- 
er using 4 x 5 or 8 x 10 film, our 
standard workhorse lens was the 
9%-in. Dagor. This is more lens than 
one needs for the 4 x 5 format, since 





Same-size engraving from enlargement 
(above) vs 2X reproduction of contact 
(below) can you see the difference? 





it very nicely covers the 8 x 10. With 
sufficient bellows draw on the cam- 
era, there is no reason why it should 
not be used, even for the smaller 
format. It was our frequent practice 
to do so. In such a case the 4 x 5 
print, viewed from the normal read- 
ing distance gives correct perspec- 
tive relationships. 

Now let us turn to making prints 
for photomechanical reproduction. 
No matter what copy is given to 
the photoengraver or the photolith- 
ographer, he must put it on the 
easel of a copy camera. He must 
photograph it. One expects that he 
will do this with a 4 ey! 
process lens. In any case, his lens is 
most likely many times superior to 
the enlarging lens to be found in 
the average photographic darkroom. 

Since the copy is almost invariably 
going to be altered in size to what- 
ever the final page layout requires, 
it seems most unreasonable to me 
that it should be altered twice. Why 
go once from the negative to some 
enlargement, perhaps an 8 x 10, and 
then again in the hands of the en- 
graver or the lithographer from the 
8 x 10 to some other size? Espe- 
cially this is true when it is likely 
that the final reproduction will ap- 
proximate the original negative in 
size. A great many of our magazine 
reproductions are either so-called 
full page, which come pretty close 
to an 8 x 10, or are one or two col- 
umn cut size, which is the major por- 
tion of the 4 x 5 or the 2% x 3%. 

If we must change size, then let 
us change it with an apparatus that 
is designed to give results of the very 
highest quality, the process camera. 

In summing up, the case for the 
contact print rests on its ability to 
hold the fine detail obtainable in the 
negative with modern lens-film com- 
binations; and on its ability to re- 
produce faithfully the tonal rela- 
tionships achieved in the negative; 
and the perspective relationships 
seen by the camera, if the lens can 
be chosen to include this nicety. The 
contact print makes no bones about 
stepping aside in the interest of en- 
largement or reduction when a size 
change from the original composi- 
tion is necessary. It does hope how- 
ever, that more of our working pho- 
tographers will make the extra effort 
necessary to enable their pictures to 
be reproduced by contact, to visual- 
ize and construct their photographs 
in the camera so that the format of 
the film is used in an optimum man- 
ner, making possible reproduction 
without cropping.—THE END 
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From the 1954 Graflex Photo Contest—Paimer Pederson, Billings, Montana 


Industrial Photographs Come to Life on Haloid” Photographic Papers 


Industrial photography has emerged in the last several 
years as one of the most important functions of any indus- 
trial organization. Similarly, the need for detailed, long- 
lasting prints has grown. Try some of the best photograph- 
ic papers in the business . . . including: Varaloid®, an 
excellent variable contrast paper most often used for 
commercial enlarging; Halobrome®, a high grade projec- 
tion paper; Halex®, a contact paper especially suited for 
industrial photography and photo finishing; Industro®, a 
contact paper much in demand for commercial and por- 
trait work. Write: HALom XErRoOx INC., 60-383 Haloid St., 
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Leasing, long estably 
fields as railway rgfling ftock and 
motor transportatifn, h 
into new areas/including photo- 
raphic equipmént. S@ far, it has 
ound greatest acceptance in fields 
where high inital cost and/or inter- 
buying un- 
renting im- 
fields}are typified 
television 
ocessing. 

However, i ain advan- 
tages which could make for its ac- 
ceptance in new areas,}specifically 
in-plant photo sections. Quite often, 
a section is handicapped by obsolete 
equipment and a tight budget. 
Leasing could provide new equip- 
ment without a major capital out- 
lay. This is becoming an increasing 
problem as automated equipment 
with its high initial cost begins to 
take over routine lab work. 

A natural reaction when con- 
fronted by mankind’s latest boon is 
skepticism, followed by the ultimate 
in embarrassing questions: “How 
much?” 

In the case of leasing, this is a 
difficult question to answer, depend- 
ing on the company, its accountant 
and the local collector of internal 
revenue. The one statement that can 
be made with certainty is that it is 
more expensive (comparing invoice 
price with actual cost) than cash 
payment or a bank loan to cover the 
purchase. 

The figures below, based upon 
terms supplied by one of the leading 
leasing companies, will provide 
some idea of actual dollar costs. The 
terms of the lease are based upon 
invoice cost, which can include not 
only the price of the equipment but 
service contracts, insurance, etc. 

On a one year $1000 lease, month- 
ly payment is 9.42 per cent of in- 





voice cost, making the total cost . 


$1131.60, approximately 13 per cent 
over the cash price. A three year 
$1000 lease, with a monthly pay- 
ment of $35 (3.5 per cent of invoice 
cost) would total $1260, an incre- 
ment of $260 which divided by 3 
gives a yearly cost of $86.66, ap- 
proximately 8.7 per cent. The real 
cost is, of course, higher than these 








figures indicate since part of the 
lease rent is paid in advance (the 
last two or three payments, depend- 
ing upon the length of the lease) 
and the system of monthly pay- 
ments reduces the amount outstand- 
ing over the period of the lease. A 
working figure, mentioned by sev- 
eral sources, was 18 per cent, used 
as a rough indication of whether or 
not leasing would pay, based upon 
return on working capital of the firm 
in question. 

Another factor which enters into 
cost evaluation is tax savings, which 
can be considerable in these days 
of 52 per cent corporate income 
taxes. As of this writing, however, 
no blanket ruling on how leases are 
to be handled for tax purposes 
exists. The one constant seems to be 
that a purchase option in the lease 
will probably make it a conditional 
sales contract, negating possible 
tax savings. 

However, the real question is not 
how much the lease costs but 
whether or not the advantages just- 
ify the cost. This is the basis of a 
current controversy over leasing in 
the movie equipment field. The par- 
ties to the dispute are two of New 
York’s leading movie supply houses, 


PART 2 


one of which is promoting leasing, 
the other damning it. Arguments in 
favor of leasing, apart from conser- 
vation of working capital and tax 
advantages, are that it is cheaper 
than renting (much movie and tele- 
vision equipment is rented, rather 
than bought) and it provides pro- 
tection against obsolescence. 

The opposition claims that leas- 
ing is just another form of install- 
ment buying except that the pur- 
chaser has no equity in the equip- 
ment: at the end of his lease period, 
he has paid for the item but owns 
nothing. As for rental, the higher 
cost is offset by the assurance that 
rented equipment is in perfect oper- 
ating condition. Obsolescence, a 
factor in some fields such as auto- 
mobiles and trucks, is negligible in 
the movie field where, according to 
this firm, a Mitchell movie camera, 
for example, retains much of its 
value over a long period. 

At this point, the pros and cons 
of leasing seem to be pretty much a 
matter of paying your money and 
taking your choice. There is little 
doubt, however, that leasing is a 
growing factor in the photo field. 

In two cases reported by Milt 
Frier of E. Leitz, N. Y., newspapers 
leased complete 35mm equipment 
valued at several thousand dollars. 
Unlike industrial leases which are 
handled through leasing companies, 
these leases were negotiated 
through dealers handling their own 
financing. The advantage of such an 
arrangement to the papers is that 
they have the use of new equip- 
ment, which, presumably will do a 
more effective job without a large 
cash outlay. In these particular 
cases, no down payment was re- 
quired, whereas leasing company 
practice is to require some rent in 
advance. Frier is trying to promote 
a greater interest in local leasing 
and it is quite possible that larger 
dealers, at least, will arrange their 
own leases 

A variation in leasing arrange- 
ments is also found on some news- 
papers and magazines where the 
photographer buys his own equip- 
ment, subject to approval by the 

(continued on page 73) 
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A direct positive system such as diazo is ideal for the 


reproduction of roentgenograms for teaching purposes, but 


standard diazo films just weren't made for the job. This preliminary 


report of University of Michigan roentgenology and photographic experts indicate 


that new films may provide a fast, low cost, high quality answer 


The duplication of roentgenograms 
has been a subject of perennial in- 
terest to those concerned with the 
preservation of case material for 
teaching purposes. In a large teach- 
ing center, particularly, the original 
films of good teaching cases may be 
of interest to physicians in several 
clinical departments. It is not un- 
usual for films to be signed out of 
an x-ray department for viewing by 
consultants or in conference, to be 
trimmed and mounted for photog- 
raphy, and ultimately to become 
misplaced or to take an honored 
place in the collection of interest- 
ing material of a colleague or a de- 
parting trainee. Valuable films 
placed in student teaching collec- 
tions are subjected to wear and tear 
and eventually need replacement. 
In institutions with large student 
loads, some duplication of student 
teaching material would be advan- 
tageous for teaching parallel 
groups. 

The usual photographic processes 
can produce satisfactory duplicates 
of roentgenograms only by use of 
an intermediate negative and hence 
two stages of wet processing. Solar- 
ization procedures can be em- 
ployed, but standardization of the 
procedure is difficult and wet proc- 
essing is still essential. Direct con- 
tact printing gives reversal of the 
image and therefore is not satisfac- 
tory for teaching purposes. Log- 
Etronic procedures can be utilized, 
but the equipment is relatively ex- 
pensive and frequently the film tex- 
ture is sufficiently changed to make 
it somewhat less desirable for pres- 
entation to groups inexperienced in 
roentgenology. 

Because of the extensive use of 
the diazo methods in other fields of 
duplication and because of the easy 
availability of the equipment, ap- 
plication to the problems of dupli- 
cation of roentgenograms was at- 
tempted by one of us (F.J.H.) in 


the early 1940’s. The sensitized 
diazo materials available at that 
time were not adequate to produce 
the needed diagnostic detail, how- 
ever. When it came to our attention 
that progress had been made in the 
production of continuous tone sen- 


_ sitized diazo transparent material, 
* further trial in the reproduction of 


roentgenograms was thought desir- 
able. 

The material presented for trial 
was a doubly sensitized transparent 
base designed for continuous tone 
direct positive reproduction. The 
equipment for processing was the 
standard diazo machine used for 
other university documentary re- 
production. The process is carried 
out in a lighted room. The trans- 
parent sensitized material is placed 
in contact with the roentgenogram 
and the combination then placed in 
the roller system which exposes it 
to ultra-violet light from a mercury 
vapor lamp. Varying exposures can 
be achieved by changing the speed 
of the roller system, which is cal- 
ibrated in speed of transport of film 
in feet per minute. 

The exposed diazo sheet is then 
passed through the development 
cycle in ammonia vapor. The use of 
doubly sensitized material necessi- 
tates two passes through the devel- 
opment cycle, one for each surface 
of the sheet. The entire process 
from the first handling of the roent- 
genogram to the production of the 
dry direct positive duplicate trans- 
parency takes under two minutes. 

The resultant duplicate transpar- 
ency demonstrates the continuous 
tone of the original roentgenogram 
with practically all of its initial de- 
tail. Detail is sufficient to maintain 
diagnostic quality. The major de- 
tectable differences in comparison 
to the original are the thinner and 
more flexible film base and the vary- 
ing shades of blue in which the 
details are depicted. 


The transparent duplicate can be 
used in the same fashion as the 
original. Also, cropping and mark- 
ing can be done on the duplicate 
and the duplicating process can be 
carried out repeatedly without 
harm to the original film. 

In addition to the obvious ad- 
vantages of this material for teach- 
ing purposes, other applications 
suggest themselves. Duplications of 
important films could be used for 
answering requests from other hos- 
pitals to which the patient might 
go. Demonstration of pathology to 
referring physicians could be 
achieved easily by sending a du- 
plicate of the key film with the 
written report without disturbing 
the complete film file of the patient 
in the radiologist’s office. Another 
important application would be 
the copying of significant outside 
films; if an operation was performed 
on the basis of definitive preopera- 
tive studies made elsewhere, the 
duplicate would provide a perma- 
nent record of the patient’s preop- 
erative status. 

Cost of the duplication material 

is not yet established, but is esti- 
mated to be comparable to that of 
x-ray film. The equipment for ex- 
posing and processing the duplicate 
is already in general use in many 
teaching institutions and no special 
adaptation is required. 
This article, by Walter M. White- 
house, M.D., Fred Anderegg, M.S. 
and Fred J. Hodges, from the De- 
partment of Radiology, The Univer- 
sity of Michigan Medical Center 
and the Photographic Services, The 
University of Michigan, Ann Arbor 
is reprinted with the permission of 
the editors of the University of 
Michigan Medical Bulletin, Vol. 
26, No. 3, March 1960. 

The double sensitized diazo film 
for the tests was supplied by the 
Ozalid Division of the General Ana- 
line and Film Corp. 
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ONE-MAN AUTOMATION 


(continued from page 42) 


used in the Encyclopaedia Britan- 
nica. For some photos, the audi- 
ence is estimated at over 7,500,- 
000 people. A reason for this is 
that only cameramen cleared for 
security can be admitted. 

Possibly the most unusual as- 
pect of the photo section at 
Hanford is the high degree of 
automation. Long a fixture in 
photo finishing and movie process- 
ing, automation is a comparative 
newcomer to the industrial photo 
lab. The reasons are two: first, it 
is expensive, the Hanford installa- 
tion costing over $10,000; and sec- 
ond, the work load in most labs is 
intermittent and not usually heavy 
enough to warrant automation. 

At Hanford, the average month- 
ly output is 20,000 prints, of which 
9,000 are made on _ automatic 
equipment. These 9,000 represent 
print orders of from 40 to 600 
from a single negative (in one 
case, the order was 10,000 prints 
from one negative). These pictures 
are used as part of reports and 
internal publications and are made 
photographically to preserve de- 
tail which would be lost had offset 
been used. Orders under 40 prints 
from one negative are made using 
regular enlargers. 

In preparing a report photo for 
large scale printing, the first step 
is to copy the print on 8 x 10 
Kodalith and Gravure Copy film. 
The Kodalith negative preserves 
line detail such as graphs and 
notes, while the Gravure Copy 
negative is used for continuous 
tone. Typical subjects for these 
copies would include _ metal- 
lographic and micrographic prints 
which are included in engineering 
reports. The 8 x 10 Linhof with 
12-in. Dagor lens is used. 

The Kodalith negative is stripped 
and combined with the Gravure 
Copy negative. The prints are 
made on an APAC 11 CP-Spec 
printer. The “spec” indicates it 
was modified to meet specific needs 
of Hanford. Two ten millisecond 
relays were added; one to turn off 
the printing light before the 
platen rose, the other to delay 
turning the printing light on when 
the platen went down. This was 
done to reduce the possibility of 
bleed, stray light which would af- 
fect adjacent prints. An electric 
numbering device to indicate the 
number of prints already made 
was added. This is necessary 
when printing breaks off in the 
middle of a run. The printer can 





thus tell how many prints were 
made compared to his order. The 
60-watt printing bulbs supplied 
with the APAC machine were re- 
placed by 40-watt bulbs in an ef- 
fort to reduce the possibility of 
bleed near edge of the print. 

Finally, there was the basic 
modification to permit the printer 
to accept paper in 11%-in. rolls 
rather than 11-in. rolls. Instead o! 
making prints crosswise, as is nor- 
mal, the prints are made length 
wise, making it easier to get th 
8% x 1l-in. prints which are bound 
into reports. 

Contrast control is achieved by 
using different — grades. Th« 
copy negatives, which run on th« 
thin side, are sorted according to 
the grade of paper needed. 

A nick is made in the roll afte: 
each print. This activates the Pako 
Van-Pak 10-in. cutter. Processing 
the rolls of paper is a Pako Pros- 
ser. Here, Dektol 2:1 is used in- 
stead of the suggested Dekomat 
developer. It is felt that the 
recommended print developer 
does not give the desired quality. 
A Pako 26W dryer is used. This is 
a hot water dryer, chosen instead 
of the usual in-line dryer because 
it would accept two rolls, or one 
roll and one line of sheets, at one 
time. After being cut, the prints 
are put through a Kodak print 
straightened. Kodak Velox paper 
is used for all prints made this 
way. 

On smaller orders which are 
made on 4 x 5 Beseler enlargers, 
Kodabromide is used, also devel- 
oped in Dektol. This method is 
used for all new pictures. 

The decision to automate was 
made by Brewer in consultation 
with the two group leaders, Rob- 
ert Clemensen and J. L. Hascall. 
It was based upon the growing 
work load and the cost of addi- 
tional manpower as against the 
cost of automation. One man, 
hired to replace a girl printer who 
left, runs the automatic equipment 
and also doubles as a cameraman. 

The results of this decision can 
be seen in the price list. The 
charge for 8% x 11 prints was re 
duced from 60 to 50¢, with the 
quantity price (over 35 prints from 
one negative) dropping from 45 to 
35¢ per print. The same size prin 
as an enlargement costs 75¢ wit!: 
a quantity price (over 50 prints 
of 55¢. It is estimated that auto 
mation has saved customers o! 
Hanford Photographic Operation 
over $2,500 in a little over six 
months. As far as Hanford is con- 
cerned, this settles the argumen’. 
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CATERPILLAR TRACTOR 
(continued from page 35) 


factory by air greatly minimized 
the need for experts on the premises. 

Though all the printers are lo- 
cated in one darkroom, he has pro- 
vided for curtains on tracks which 
permit screening off the unit which 
needs service so that darkroom 
operations can go on. 

Andrews is sure his installation 
will prove a success. The fact that 
one of his printers, though still a 
novice on the machine, turned out 
|,300 prints in eight hours without 
one reject, bears him out. 

The department yielded many 
other signs of progressive think- 
ing. For example, an installation de- 
signed by EDL of Gary, Ind. for 
processing all the Caterpillar micro- 
film is under way. Designed to re- 
duce cost, save time and reduce the 
problems of espionage, it will be 
me of the first oak installations 
anywhere, they say. 

Light-tight Modernfold doors are 
used to divide darkroom space to 
eliminate need for separate. rooms 
where only occasional need for 
separation existed. 

Red filter windows are used 
when making contact line nega- 
tives, which provides a handy work- 
ing area. 

A Graflock back is arranged to 
mount in the film holder area of 
the process camera so that film 
packs, or holders, or Grafmatics 
can be used to shoot large numbers 
of 4 x 5 halftones. 

The Photostat Junior Continuous 
Platemaster is used with Eastman 
Orthothin paper in rolls to make 
large numbers of negatives for 
Multilith Masters most rapidly. 

The image reversing mirror was 
removed, and an ordinary easel 
used. The paper negatives are 
printed through the paper onto the 
master without any appreciable 
loss of detail. 


Self-service copies 


A do-it-yourself photocopy area 
has standard copying machines 
such as the Verifax where various 
departments can make their own 
copies of letters and documents. 

Just as impressive to this observer 
as the emphasis on efficiency at 
Caterpillar is the morale and com- 
petence of the people. Each of them 
seemed too proud of his craft to 
settle for less than fine quality. The 
result of course is a high level of 
quality even with the extremely 
high production rate. Without this 
spirit, the practicality of this, or any 
system like it, is dubious.—THE END 
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THE ONLY ALL TRANSISTOR TER. OPED 7 QY95 
PORTABLE TAPE RECORDER PRICED AT 





* No wonder an exclusive protected Phono-Trix franchise 


is so profitable! Phono-Trix is America’s fastest-selling, 

most complete line of battery-operated, all transistor 

portable tape recorders and plus-profit accessories. 
STEP UPS FROM $79.95 TO $149.95 INCREASE YOUR SALES AND PROFITS 


MATTHEW STUART &CO., INC., 156 FIFTH AVE., NEW YORK 10, N.Y. 
Get more information. Circle 468, page 63 
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Now, create special atmosphere effects or portray your company’s 
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products and activities with a custom made photomural ... from your 
“4 negative or choose any subject from our library of thousands of nega- 
oc tives. Photomammoth Murals turn blank, uninteresting walls into areas 
a of dramatic impact. Produced in any size in black and white, sepia, 
full color or as a full color transparency. For complete information, 

and price list—write today. 


photomurals by world’s foremost producer 


PHOTOMAM MOT #E murals 


STUDIO 80 + 12048 VANOWEN 


* NORTH HOLLYWOOD, CALIFORNIA 


Get more information. Circle 465, page 63 





"620 pages crammed with reference, guides, 
trends. One of the finest, well worth having . . ."' 
says Al Dorn in Kalamazoo Gazette. 


BRITISH JOURNAL ALMANAC 


An up-to-the-minute refer- 
ence on everything photo- 
graphic with new articles 
on the professional in in- 
dustry and _ portraiture. 
Much information not avail- 
able so conveniently in any 
other form. $2.50 (Cloth, 
$3.00) 


At your camera dealer, or from 
MPHOTO 33 West 60th 
New York 23, N. Y. 
Get more information. Circle 479, page 63 





8mm or 16 mm Wouce 





* DUPLICATES * 


* Sioinse. . . 11e per foot* 


KODACHROME COLOR or BLACK & WHITE 
Protect your valuable originals, run duplicates 


8mm Enlarged to 1émm. 14c per finished foot 
16mm Reduced to 8mm. 11c per finished foot 











*Mail us your original films with cash, check 
or money order, and we guarantee the BEST 
duplicates possible. QUICK SERVICE, TOP 
VALUE, SATISFACTION. 

Minimum Order $5.00. Dept. A 





Hollywood VALLEY FILM LABS. 
12546 Ventura Blvd., Studio City, California 


Get more information. Circle 434, page 63 
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for the 
HEART 
of your 
machine... 





a lamp 
with 
HEART! 


Sharp, clear lines, high intensity and 
even printing definition with a mini- 
mum of “drop-off” for a longer pe- 
riod of time! We’re talking about the 
QR Lamp ... the lamp with “heart” 
. . . the lamp that never seems to give 
up. But these aren’t just words! QR 
backs this up with the longest guaran- 
tee of any quartz lamp in the field 
(130 days, 30 days of which are un- 
conditional, with the remainder pro- 
rated at 1% per calendar day). So, 
whether it’s a new or remanufactured 
lamp you desire, the word is “heart” 
. and the lamp is QR. 


QUOTATIONS GIVEN ON “REMANUFACTURE” OR 
NEW LAMPS FROM YOUR LOCAL DISTRIBUTOR, 
OR WRITE: 





QUARTZ RADIATION CORP 


54 SUMMER AVENUE e@ NEWARK, N.J. 
Get more information. Circle 467, page 63 
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MICROREPRODUCTION 


There's plenty to chew on in the 
literature of microreproduction 


The search for timely and accurate 
information about microreproduction 
would be a completely absorbing full 
time job if anyone had the opportun- 
ity to undertake it. In fact, as the 
perimeters of the field enlarge and 
become intermingled or absorbed 
into old as well as new concepts and 
undertakings the information thread 
is spun so fine as to appear tenuous. 
This means that more and more 
articles especially about applications 
appear in quite highly specialized 
journals and similar publications 
often of limited circulation. Complete 
books and even monographs in this 
field have never been numerous but 
there are welcome signs that this 
deficiency is being corrected. As sev- 
eral new publications have appeared 
earlier this year, some review of these 
new additions to the literature seems 
definitely in order, 

Librarians have traditionally been 
generous contributors to the litera- 
ture especially if library problems 
are involved. Microreproduction is no 
exception and although the articles 
are addressed primarily to library 
problems, there is always ample in- 
formation included that is most use- 
ful in other areas. An example is the 
section by Alan B. Veaner, Special- 
ist for Documentary Reproduction of 
Harvard University Libraries en- 
titled “The Literature of Documen- 
tary Reproduction” in Occasional 
Papers of the University of Illinois 
Library School (No. 58, March 1960). 
In 13 pages the author lists and brief- 
ly evaluates some 60 sources of in- 
formation that everyone in the field 
should know. (Note: the Occasional 
Papers are distributed free of charge 
within the limits of the edition by the 
University of Illinois Library School, 
Urbana, III.) 

Another important library enter- 
prise is going forward at Rutgers 
University. Dr. Ralph R. Shaw, Dean 
of the Library School and himself no 
stranger to microreproduction with 


his work in photo charging and the 
rapid selector, has assumed genera! 
editorial supervision for a series o! 
volumes on The State of the Library 
Art which are now appearing. O! 
particular significance is Volume V 
which contains three separately 
bound studies: Part 1 by Reginald 
Hawkins, Production of Micro-Forms 
(208 pp.); Part 2 by Jean Stewart. 
Doralyn Hickey and others, Reading 
Devices for Micro-Images (205 pp. ): 
and Part 3 by William Hawken, Pro- 
duction of Full-Size Copies, (not yet 
published). The set is being pro- 
duced by Rutgers University Press. 
New Brunswick, N.J., and_ single 
volumes can be obtained. In the two 
books now in print the device of col- 
lecting references to the literature. 
439 for the first named and 405 for 
the second, has been used. These are 
arranged and abstracted with edi- 
torial comment when necessary to 
form a narrative. Unfortunately no il- 
lustrations are included. As indicated 
both deal with library problems, but 
there is enough general information 
to make them good reading for non- 
librarians as well. 

Considerable activity by librarians 
and documentalists in Europe has re- 
sulted in publication. Mention should 
be made of the 22-page monograph 
by L. L. Ardern, John Benjamin 
Dancer, Instrument Maker, Opticiai 
and the Originator of Microphotog- 
raphy, published by the Library As- 
sociation in London. Interesting) 
enough, some of Dancer’s micro- 
copies made a hundred years ago 
rival contemporary work in high re- 
duction. A detailed study of his 
methods and their adaptation to tak 
advantage of currently available fa 
cilities would be rewarding for th: 
experimenter. Dancer by the way was 
awarded a Pioneer Medal by the Na- 
tional Microfilm Association in 1959: 
an account of its presentation to hi: 
grand-daughter with further informa- 
tion about this interesting man wil! 
be found in the June, 1960 number o! 
the National Micro News. George H 
Davison’s Microtext in the form o; 
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Opaque Cards and _ Transparent 
Microfiches: A Review of Progress 
1959, is worth looking over. The 
author is the Secretary of the Re- 
search and Development Department 
of the United Steel Companies, Ltd. 
Another British import is Microtexts 
as Media for Publication, 87 pp. 
which is the report of a symposium 
held in November 1959 at which four 
international experts, three Ameri- 
cans and a Dutchman, discussed mi- 
crofilm, microcards and microfiche as 
vehicles for publication. 

Insofar as equipment is concerned, 
the National Microfilm Association 
last year published the Guide to Mi- 
croreproduction Equipment edited 
by Hubbard W. Ballou which rapidly 
became a best seller in the field and 
ran through three printings. This year 
a First Supplement (120 pp.) to the 
Guide, also edited by Mr. Ballou, ap- 
peared in April with corrections, ad- 
ditions and new material to bring the 
treatment up to date. The Guide and 
its Supplement constitute the best ex- 
isting source of information about 
microreproduction equipment made 
or sold in the United States and are 
cornerstones in any working library. 

A new book by Arthur D. Even, 
Data Process‘ne System Design 
(VanNostrand, 1960, 282 pp.) has 


been written from an entirely new 
viewpoint. The author is an experi- 
enced systems consultant who is at 
home in the microreproduction field. 
He approaches the problem of con- 
trolling engineering data from the 
viewpoint of management. Not only 
are the technical operations involved 
in utilizing microreproduction tech- 
niques fully covered but also the 
essential and often overlooked pro- 
cedures of informing and in some 
cases “selling” management on a pro- 
gram are treated. Of great interest is 
the fact that all of the equipment 
recommended is well tested and 
available from stock; no new con- 
cepts, new equipment or develop- 
ment work is visualized. Engineering 
documentation is a live field, and 
when a book of this type can be writ- 
ten for units in production and read- 
ily available, then the industry is 
about ready to shift into high gear. 
In fairness it should be said that the 


_book is not comprehensive in that all 


possible avenues of procedure are not 
covered. This book is the forerunner 
of others which will doubtless appear 
for related fields. It is understood that 
publishers are now considering and 
even readying additional manu- 
scripts. 

Of equal significance and much 


more particularized is a current re- 
port by Thomas H. Korte, Thomas C. 
Myers and John W. Beery of the Di- 
rectorate of Engineering Standards, 
Wright Air Development Center en- 
titled Microfilm Aperture Card Sys- 
tem. (154 pp., available to “qualified 
requesters’ through ASTIA.) The 
report which is well illustrated con- 
firmed the theory that the solution to 
the overall problem of handling en- 
gineering drawings, at least so far as 
the Air Force is concerned, was the 
combination of microfilm and auto- 
matic data processing into a single 
integrated automated system. 

It is interesting to note that litera- 
ture issued by manufacturers of 
equipment and supplies continues to 
increase both in quantity and in 
quality. These fugitive pieces are 
hard to locate (the best source is 
usually a convention or display) and 
a well arranged file is a real asset. 

Finally, by the time this column is 
published the Proceedings of the 9th 
National Microfilm Association Con- 
vention held in New York in April 
1960 will be available and will con- 
tain some 40 papers dealing with all 
aspects of microreproduction. 

Information still is not always easy 
to procure but the sources are multi- 
plying rapidly.—rHE END 





SMALL 
CAMERA 


BIG 
PROFITS! 





A low cost, all metal, horizontal 
camera for all users of small 
offset presses. 


Easy-to-Operate: Waist-level 
copy loading, select reduction or 
enlargement, switch on power 
and expose. 


The ESCORT is easy to use with 
the popular reproduction meth- 
ods, such as: the Kodak Ektalith 
Method, Gevacopy, Xerogra- 
phy, etc. Its efficiency and ver- 
satility for quality line-work, 
solids and halftones make big 
profits for the office, in-plant or 
commercial shop. 


Write today for free literature 


Companion Unit 


Plastic sink with 
temperature regulator 





THE ESCORT CAMERA ‘.... 


Dealers in all Principal Cities 


WA BE OwW! NN 


MANUFACTURING COMPANY 608 SOUTH DEARBORN STREET CHICAGO 5, ILLINOIS 
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MACBETH 
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t 


EP-1000 


) 


- 


PRINTS 
ARE NO 


| ACCIDENT! 


— — - 


Most photographers and finish- 
ers for lack of a better method 
have in the past used the 
“guess and correct” method of 


color printing. 


Needless to say accidents were numer- 
ous and these accidents costly in ma- 
terials, time and profits. The EP-1000 
eliminates guesswork, ties your nega- 


tive. analysis 


to an electronic first 


print which is already dialed into the 
instrument. No guesswork, no waste, 
just beautiful prints and profits. 


ET-20 Attachment 


— fs 


control 
film, etc. 


The EA-50 adapts 
the EP-1000 probe 
for color negative 
evaluation by the 
integra- 
tion. While not al- 
ways as reliable as 
the “spot’’ method, 


means of 





converts 


the EP- 


1000 to a Transmis- 


sion 


Densitometer. 


With it you evalu- 


ate 


“off-easel,” 
motion picture 


color negatives 


quality 
micro 


oF 


a 


film, 











when used intelligently it makes poss- 
ible more rapid evaluation of normal 
negatives 





like more, we designed the 


The 


EA-40 External 


Attenuator Accesso- 
ry. The EP-1000 as 


delivered 


has 


already 
two banks of 


attenuators. Be- 
cause many pho- 
tographers and fi- 
nishers have indicated that they would 


EA-40. 


With this accessory you have four ex- 
tra sets of attenuators at your finger 


tips. 


Macbeth Quantalog equipment is now 
available, in stock, through franchised 
dealers in most cities. For complete 
literature, prices, and the name of the 
Macbeth dealer nearest you, write to 
Macbeth Instrument Corporation at the 
address shown below. 


MACBETH INSTRUMENT CORPORATION 
P. O. Box 950 


Newburgh, N. Y. 
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GRAPHIC ARTS 


Color theory: scientific world 
vibrates with variegated notions 


The highly publicized two-color ex- 
periments of Dr. Edwin Land, have 
certainly stirred the imagination of 
the scientific world as well as that 
of the public at large. While there 
is nothing radically new about Dr. 
Land’s work, there is no question 
but that the results obtained with 
abridged color systems prompt us to 
reevaluate our thinking about the 
human visual mechanism. Very pos- 
sibly the impetus provided by Dr. 
Land’s demonstrations may lead to 
experimental data that will invali- 
date our currently accepted theory 
of color vision—or confirm it. 

The public at large is not only 
impressed but, unfortunately, very 
much confused. In the graphic arts 
field color printers have visions of 
reproducing in two colors subjects 
that now require three, four or more 
separate colors. In other fields too, 
many are under the impression that 
a new theory of color vision will 
obsolete present color reproduction 
systems. 

The confusion stems from the fail- 
ure to differentiate between tri- 
chromatic color mixture and the tri- 
receptor theory of human _ color 
vision. In the minds of many the two 
are one and the same. Actually they 
are distinctly separate entities. Al- 
though both may be considered theo- 
ries, only one remains a theory, the 
other is an indisputable fact. 


Tri-color theory 

The theory of tri-color synthesis 
merely states that any given color 
can be matched by mixing three se- 
lected spectral colors in definite pro- 
portions. This is not true in the full- 
est sense, nor does it imply that we 
can obtain a precise match of the 
physical energies involved. Instead, 
it means that we can simulate a 
specific color sensation by some com- 
bination of, for example, red, green 
and blue light. In certain instances 
we can do this with only two colors 
(usually complementaries), or with 


only one color and white light. But 
if we confine ourselves to the least 
number of pre-selected colors with 
which we can simulate the full gamut 
of color sensations, we find we can- 
not use less than three. 

That this is a fact and not merely) 
a theory is proven by any number 
of practical applications with which 
we are all familiar. Color photog- 
raphy, color printing, color TV, and 
color measuring instruments such as 
colorimeters, regardless of their 
shortcomings, are all examples of the 
validity of the tri-chromatic theory. 

The basic work with color theory 
and tri-chromatic mixture (which 
preceded the foregoing practical ap- 
plications), lead to the concept that 
human color vision is likewise tri- 
dimensional. According to this theory 
the retina of the eye contains a mix- 
ture of three distinct receptor groups 
—each responding to wavelengths of 
light roughly covering one third of 
the visible spectrum, and_ loosely 
defined as red, green and blue. In 
many cases the laws of color mix- 
ture correlate very nicely with the 
observed reaction of the visual mech- 
anism. Many aspects of defective 
color vision can be explained on the 
basis of the tri-receptor theory. There 
is, in short, a wealth of experimental 
data that can be interpreted in sup- 
port of the tri-receptor theory. But, 
in common with a lot of other theo- 
ries, it is unable to fully explain all 
the facts. 

Whereas the tri-color theory seeks 
substantiation on the basis of the 
stimulus, the other most prominent 
theory is based on an interpretation 
of real visual experiences. The op- 
posing-color theory acknowledges 
red, green and blue as primary ser'- 
sations but adds a fourth—yellow. 
According to this theory yello. 
mixes with red and green, but not 
with blue. Blue mixes with red and 
green, but red and green don’t mix. 
Thus, there are four distinct color 
sensations, plus white and_ black. 
whose combinations provide all other 
sensations. This concept suggesis 
that the color receptors in the retina 
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have dual, but opposing, reactions. 
Three pairs of sensitivities are alleged 
to exist—red-green, blue-yellow and 
white-black. Wavelengths in the 
green region striking the red-green 
receptors would induce a green sen- 
sation and suppress a red sensation. 
Experimental data likewise can be in- 
terpreted to support this concept. 
This theory too fails to explain all of 
the known facts of color vision. Other 
theories that may be given credence 
are either variations or blendings of 
the two foregoing ideas. 


The human eye 


That the retina of the human eye 
contains light sensitive elements is, 
of course, obvious. We have ade- 
quate evidence that two kinds of 
receptors exist—rods and cones. The 
rods are considered to be utilized 
mainly for seeing in dim light, while 
the cones are responsible for distin- 
guishing color and detail at higher 
illumination levels. Research has re- 
vealed that the rods contain a light 
sensitive substance named rhodopsin 
which, when subjected to light, 
bieaches and changes the electric po- 
tential of the eye’s nervous system. 
This one aspect of the visual mecha- 
nism is well known and has been, in 
fact, recreated in the laboratory. It is 
theorized that the cones function in a 
similar manner but with specific sen- 
sitivities to certain bands of radiant 
energy. Despite extensive research 
on the subject, there is no supporting 
evidence to prove just how the cones 
operate, or whether there is actually 
any difference in cone sensitivity. 

So, the matter of human color 
vision remains a matter of conjecture. 
Regardless of the outcome of the 
conflict in color theories (visual ), the 
reproduction of color by tri-color syn- 
thesis will continue to be a dominant 
and reliable system. 

A number of other points should 
be considered in evaluating abridged 
color systems. Two-color methods 
date back to about 1895 and thus 
have had ample opportunity for de- 
velopment. Of the countless number 
of two-color systems devised since 
the method was first proposed, none 
have survived in competition with 
the superior results of the tri-color 
methods. Most of the current effort 
is based on the projection of images 
in which case the effects are devel- 
oped by the additive mixture of 
lights. We should be aware that the 
bulk of our visual experiences are by 
reflected light, governed by the mul- 
tiplicative, or subtractive laws of col- 
or mixture. Many of the startling 
efiects induced by the projected light 
simply don’t happen under reflection 
Vicwing.—THE END 
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@ Maintain constant light level and color temperature. 
@ = Eliminate dot undercutting. 


@ Exclusive, scientifically engineered reflectors guarantee uniform 
coverage of entire area and sharper reproduction. 


@ Trouble-free performance eliminates shut-down time. 


95 amp. model for frames under 40” x 50”. 
140 amp. model (twice as powerful as average lamp) 
for frames 40” x 50” and larger. 


Overhead models for horizontal frames. 


30-DAY TRIAL WITHOUT OBLIGATION 


Write for Literature. 


cextra. |HHE STRONG ELECTRIC CORP. 


PRECISION |237 City Park Avenue ° Toledo 1, Ohio 
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A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 





Get more information. Circle 473, page 63 





@ WE DESIGN & BUILD @ 
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@® BENDIX+U.S.A.F.*NBC* PHILCO 
RCA * OPERATION DEEPFREEZE 


@ SV ERATLEX @ 





. Division of Feder2i Mfg. & Eng. Corp oe 
1055 Stewart Avenue 


Garden City, Long Island, N Y 


iF 
GUARANTEED UNBREAKABLE! 


COLUMBIAN ENAMELING & STAMPING CO., Inc., Terre Haute, Ind. 
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EARLY MISSILE 
TRACKING 


The first useful photographs of liquid-fueled rockets may trace back 


to the twenties when a news photographer recorded the experiments 


of Staten Island's now-famous Dr. Goddard. But the value of missile 


photography was not established until Eyemos with telescopic lenses 


showed the instability of captured V-2's. Here Bennett Sherman follows 


the early path of missile tracking cameras onward and upward 






Tetra Tracking Camera built for 
White Sands Missile Range has main 
mirror with 18 in. diameter. 





2 4 - *% : pe % i é 
Askania Cinetheodolite has two 
tracking guide telescopes on either 
side which are used by observers. 


56 





First Tracking Telescope at White 
Sands. A pair of refracting telescopes 
with Eyemo cameras on gun mount. 


= ~ § 
IGOR Tracking Camera built by 
the J. W. Fecker Corp. features an 
automatic focus system. 






Even though the Germans launched 
more than a thousand V-2 rockets 
during World War II, no one had 
ever taken motion pictures with 
large telescopic lenses to track and 
record the flight and range of the 
V-2s. The Germans had used a 
large theodolite (surveying instru- 
ment) equipped for photography, 
but at a distance of 20 miles, the 
V-2 was hardly more than a dot on 
the film. 

Long-range photography of mis- 
siles came into its own on Dec. 5, 
1946, at White Sands Missile Range 
when the U. S. Army Ordnance 
took the first telescopic motion pic- 
tures of a V-2. When the pictures 
were developed and examined a 
definite yawing of the rocket after 
burnout of the engine was noted. 
The missile men at the range were 
greatly impressed. As the Ordnance 
Department has stated in articles 
released by its public information 
office, the technique of precision 
long-range photography of the mis- 
sile in the United States began at 
that time. 

However, the first useful pictures 
of a liquid-fueled rocket may have 
been taken by the enterprising news 
photographer who witnessed the 
experiments of Staten Island’s now 
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famous Dr. Goddard in the 1920's. 
The word “useful” is taken to mean 
photographs which, at least, con- 
tribute to a better understanding of 
what is happening during the 
launch and flight of a rocket. 

The earliest efforts to create 
equipment specifically for photo- 
graphic observation and data-tak- 
ing was the modified M-45 Army 
anti-aircraft gun mount carrying 
two telescopes with Eyemo motion 
picture cameras and Barlow nega- 
tive lenses to increase the effective 
focal lengths. Working first under 
the direction of Dr. J. B. Edson, 
and later the famous Clyde Tom. 
bough, these telescopic cameras 
gave the first pictures of a V-2 
showing the instability in the flight 
and missile attitude after engine 
burnout. The Ordnance Depart- 
ment of the U. S. Army, at Aber- 
deen Proving Ground, Md., built 
most of the earliest tracking 
telescopes used at White Sands. 
More recently, the White Sands 
personnel have done most of the 
engineering and experimentation in 
the development of the newer and 
larger tracking telescopic cameras. 
American optical manufacturers 
have contributed greatly in this de- 
velopment. Most notable among 


these are two well-known optical 
companies particularly prominent 
in the construction of large astro- 
nomical telescopes: J. W. Fecker 
Co., and the Perkin-Elmer Corp. 
Just what are the missilemen 
looking for in the collection of data 
using these big photographic 
“guns”? In a symposium of the So- 
ciety of Motion Picture and Tele- 
vision Engineers two years ago, 
A. H. Schendel of the White Sands 
Missile Range Instrumentation Di- 
vision described some of the desired 
information and required perform- 
ance of the tracking telescopic 
cameras. They are summarized as 
follows: 
(1) To give a pictorial record of 
the external events of the rocket 
flight with a time reference. These 
include attitude, roll, yaw and 
pitch. 
(2) To give position data, at least 
in angular coordinates. 
(3) To work in conjunction with 
another like instrument to yield 
space position data. 
(4) To have a long-focal length 
objective of sufficient image quality 
to give the desired resolution and 
image clarity. 
(5) To have a motion picture cam- 
era mechanism permitting a run- 


ning record of events. 
(6) To have an accurate time re- 
ference, preferably real time. That 
is, time references tied to the rocket 
launch and to other instrumentation 
covering the same flight. 
(7) In the case of moving tele- 
scopic cameras which will track the 
missile during flight, to have 
smooth and accurate aiming facili- 
ties, including guide telescopes for 
the observers and, if necessary, 
power drives controlled by the ob- 
servers. Often in the acquisition of 
a missile in flight which can not be 
readily seen and picked up by eye, 
the telescopic camera should be 
guided in by other equipment—not- 
ably radar. This means a_ photo- 
graphic coverage sufficient to bring 
the missile into view and the film 
area when guided in by the less 
accurate or lower resolution radar. 
Even though the earlier tele- 
scopic cameras grew in size to rival 
smaller astronomical _ telescopes, 
still, the resolving power was not 
good enough to cover the entire 
flight of a rocket with a range such 
as the Viking’s from launch to im- 
pact. The White Sands Missile In- 
strumentation Group soon evolved 
into two large divisions: the South 
(continued on page 71) 
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New ballistics camera promises 
greater accuracy in tracking 


In a previous column (PMI, May 
1960), we discussed the use of the 
Wild BC-4 ballistic camera for in- 
flight positioning of missiles. These 
cameras, equipped with 300mm f/2.8 
lenses, can be used to place the posi- 
tion of a missile to within 5 ft. at a 
camera distance of 100 mi. This im- 
pressive performance may be im- 
proved upon shortly when a new bal- 
listic camera makes its apperance on 
the tracking range. 

This camera is being built by Nor- 
tronics, a division of North American 
Aviation, to the specifications of the 
Photo Instrumentation Branch at 
Cape Canaveral. They needed an in- 


strument with higher accuracy, and 
greater light-gathering power than 
existing equipment affords. The for- 
mat, 180mm square on a 190mm x 
215mm spectroscopic plate, remains 
the same, but focal length and lens 
speed are doubled. The new lens will 
be a 600mm f/2. 

Glen C. Wooters, a senior engineer 
with a long background in optical 
design, is in charge of the lens de- 
sign at Nortronics. He is working 
under the overall direction of Dr. 
Pestrocov, chief of optical systems at 
Nortronics. Project engineer on the 
ballistic camera is Leo Deterding. 
We discussed some of the problems 
involved in meeting the general spec- 
ification with both men. 

The lens computation is derived 


from a basic lens design by David S. 
Gray of Polaroid who designed a 6-in. 
£/2 lens to cover a 4 x 5-in. format in 
1947-1948. In the process of increas. 
ing the lens from the design focal 
length (6-in.) to the desired foca! 
length (24-in.), many problems arise 
some of which are due to sheer size. 

The lens has nine elements, wit}: 
18 glass-to-air surfaces, and weigh: 
about 200 Ibs. The camera weigh: 
will be about 500 lbs. 

Under the specifications, the len: 
must have less than five microns o 
tangential distortion and less than 25 
microns of radial distortion. (A mi 
cron is 1/1000 of a millimeter o 
1/25,000 of an inch.) Tangential dis 
tortion is a lens mounting problem 
If one element is misaligned in: 
mounting by .005 in., it would intro 
duce the maximum permissible dis 
tortion (5 microns) into the whol 
system. The radial distortion, on th« 
other hand, is a design problem. 

Another specification calls for gen 
eral stability across a temperatur« 
range of 20-120 degrees F. This is 
being accomplished by using an ad- 
justable focal plane, calibrated for 
various temperatures. The adjust- 
ment is made by interchangeable 
steel blocks of varying thickness 

(continued on page 60) 
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Radar on Target—PROVE IT! 


Radar evaluation is one versatile use 
of the reliable photoinstrumentation 
equipment produced by Flight Research 
Incorporated. ; 

A 35 mm Model IV-1 MULTIDATA® 
camera boresighted with the radar 
antenna records tracking error pre- 
cisely, at any sampling rate required 
Other Model IV-E cameras will record 
azimuth and elevation dials, range 
presentations, ‘‘A’’ scope and PPI, 
and other data for complete eval- 
uation. Millisecond synchroni- 
zation of midpoint of shutter opening 
of all the MULTIDATA cameras in 
either pulse or cine operation simplifies 
data reduction. 

The versatility of standard Flight 
Research equipment meets most photo- 
instrumentation requirements . . . OI 
—if you have a special problem, the di- 
versified instrumentation background 
of Flight Research is available for cus- 
tom design and development. 

Write or call today for complete in- 
formation on all our photoinstrumen- 
tation equipment. 


MODEL 122 STROBEX 


NEW Electronic Flash Unit—Up to 
100 flashes per second. Four intensity 
settings. Compact two-pound lamp unit 
features wide light cone. Price—only 
$460. Data Sheet on request. 


Get more information. Circle 527, page 63 
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Bill Hyzer analyzes two more aspects of image 
blur: image elongation and event duration 


Last month the author discussed 
the effect of image blur on image 
quality, followed up by a useful 
chart for estimating picture fre- 
quency as a function of subject 
velocity, field width and camera 
shutter-speed characteristics. Al- 
though a chart based on these 
factors is directly applicable to a 
wide range of photo instrumenta- 
tion problems, the broad subject of 
picture frequency estimation is 
more involved than this simplified 
chart might make it appear. Ac- 
tually, image blur as a direct func- 
tion of frame size is only one of 
several factors that should be con- 
sidered when high-speed photog- 
raphy is applied to a motion an- 
alysis problem. In practice, several 
criteria for determining picture 
frequency must be applied to each 
problem, and the best estimate de- 
rived by compromise within the 
limits imposed by these various 
conditions. Exemplary are the cri- 
teria based upon: 1) Permissible 
image elongation and 2) event 
duration, which will be discussed 
in this order. 

When the moving object to be 
analyzed is small in comparison to 
the field width covered, the degree 
of blur permitted by last month’s 
chart may consume a goodly por- 
tion of the recorded image in its 
direction of motion. A companion 
chart, Figure 1, has been prepared 
to yield picture frequency correc- 
tion factors that may be applied te 
meet these special conditions. Ob- 
ject sizes measured in the direction 
of motion, and expressed in per 
cent of field width (W), appear 
across the bottom of the chart as 
ibscissa. The family of diagonal 
lines on the chart correspond to 


various image elongations (e) 
caused by blur and are expressed in 


per cent of object size. Recom- 
“mended values of e depend upon 


the fineness of detail to be resolved 
in the moving part, the size of the 
image in relation to the static reso- 
lution of the camera-film combina- 
tion and upon the ultimate meas- 
urement or recognition accuracies 
required. Ordinarily the general 
shape characteristics of an object 
may be recognized from its photo- 
graph if e does not exceed 10 to 20 
per cent. If critical measurements 
are to be made from the image, e 
should be an order of magnitude 
less or about 1 to 2 per cent. For ex- 
tremely small images that approach 
in size the static resolution limit 


2 






imposed by the lens-film combina- 
tion, smaller values of e will be re- 
quired. For purposes of estimating 
picture frequency however, the 
above values are representative. 
The ordinate or vertical scale to 
the left of the chart provides the 
multiplication factors required to 
correct the picture frequency ob- 
tained on the basis of last month’s 
chart. Application of the above 
principles can best be described by 
citing a typical problem. 
Example: We propose to photo- 
graph the flying metal fragments 
from an exploding fly-wheel rotat- 
ing at high speed. Minimum di- 
mension (P) of the fragments to be 
analyzed is estimated to be 0.6 in. 
Velocity is about 5000 in./sec. What 
picture frequency is required to 
evaluate the approximate size and 
shape of these fragments within a 
field width (W) of 20 in.? Pre- 
liminary calculations are based on 
a 16mm camera having a shutter 
constant of 0.2. From last month’s 
chart, estimated picture frequency 
is 10,000 frames per second, based 
on an acceptable blur criterion of 
% per cent of the frame width. To 
properly determine the shape and 
approximate size of these particles 
however, the blur due to image mo- 
tion must be maintained within a 
small fraction of the particle image 
dimension measured in the direc- 
tion of motion. e = 4 per cent is 
chosen to be adequate in this case. 
Applying this information to the 


(continued on page 74) 
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PHOTO INSTRUMENTATION 
(continued from page 58) 


which act as shims. 

The camera will be equipped with 
a louvre-type shutter which can be 
pulsed at a rate of 20 pulses per sec. 
with a shutter speed of 1/120 sec. The 
shutter has to operate with a con- 
stant efficiency of 80 per cent. High, 
even with small shutters, this figure 
will hold for a shutter which operates 
in a lens nearly 18 in, in diameter. 

The whole instrument is designed 





to be supported by three steel posts 
rape 3 on a lapped surface accurate 
to within five seconds of arc. During 
rotation and positioning of the in- 
instrument, rollers are raised within 
the mount. They are retracted before 
the camera is operative. 

In addition to greater accuracy for 
in-flight positioning, it is quite pos- 
sible that the Nortronics Ballistics 
Camera, with its high light-gathering 
power, will be useful in obtaining 
satellite orbit information. Six units 
are being built with an initial de- 
livery date of January 1961. The proj- 
ect, which started in March, 1960, 
will have been completed in only ten 
months. (This figure includes lens 
design and construction. ) In terms of 
normal lead time it’s an amazing feat. 

Dr. Fink of Sylvania has designed 
this sequencer for use with their FF- 
33 Floodflash bulb. Used by many 
in high-speed work, the bulb will 
light 37 ft. of film at 2000 frames 
per second, Flash duration is 1.75 sec. 
This sequencer will meet the need for 
a method to fire more than one bulb 
to allow for longer runs. It will han- 
dle five bulbs (total time 8.75 sec.). 
The unit is completely self-contained 
and can be built by anyone with a 
soldering iron.—THE END , 





COMING UP 


(continued from page 10) 


New York Chapter SPIE Meetings every 
third Thursday. Contact Don Bass, P.O. 
Box 177, Bethpage, L. |., N. Y. Liggett 
4-8196. New York City Chapter SMPTE 
Meetings first or second Wednesday of 
each month. Contact Ed Warnecke, East 
man Kodak Co., 342 Madison Ave., Nev 
York, N.Y. MU 7-7080. 


Binghamton Chapter SPSE Meetings ever: 
third Tuesday. Contact H. G. Morse 
Ansco, Binghamton, N. Y. RA 2-422) 
Ext. 573. 


Rocky Mountain Industrial Photograher: 
Meetings every fourth Monday. Con 
tact P. H. Broadie, 2170 S. Lincoln, Den 
ver 10, Colo. Telephone PEarl 3-2200. 


Southern California Chapter SPSE Meet- 
ings the last Monday of each month 
Contact Ben Augustine, 235 Annandale 
Rd., Pasadena 2, Calif. Telephone MU 
1-0076. 


Southern California Chapter Industria! 
Photographers. Meetings every third 
Tuesday. Contact Janet Marshall, Execu- 
tive Secretary, 5463 Virginia Ave., Los 
Angeles 29, Calif. HO 5-6614. 






















Get more information. Circle 456, page 63 


TAKE FADES...LAPS... 


Ultra-fast F/2 ZOOM LENS 
New Pan Cinor 85 zooms from 17mm 
through 85mm, with reflex through- 
the-lens focusing and viewing as well 
as split-image range finder. This lens 
takes unusually sharp detail and 
color rendition. Has C-mount 
for 16mm cameras. $420.00. 


All prices include 
Federal Excise Tax 
where applicable. 
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FREE LITERATURE 


For your copy of any free literature item, circle the appropriate 
number on the reader's service card, attached, page 63. 


AUDIO-VISUAL 


SOUND FILMSTRIP 201 
DuKane Corp. Reprint from Salesweek, 
“Projector Puts Sales in Green Pastures,” 
tells story of DuKane’s Mite-E-Lite port- 
able sound filmstrip projector as utilized by 
International Harvester. 


FILMSTRIPS/SLIDEFILMS 

Graphics Institute. 20-page _ illustrated 
booklet, What You Need to Know About 
Vilmstrip/Slide Shows, gives a picture of 
the benfits, problems and procedures in 
setting up a filmstrip/slide show program. 
Kequest on company letterhead. 


ARC SLIDE PROJECTOR 202 
‘The Strong Electric Corp. Illustrated bro- 
chure describes the Strong Arc Slide Pro- 
jector for large screen slide projection. 


TELESHOW 204 
Staples-Hoppmann, Inc. Illustrated spe- 
cification sheet describes the Teleshow, a 
rear projector available with or without 
slide-sound synchronization. 


U.S. GOVERNMENT FILMS 203 
United World Films, Inc. 24-page cata- 
log lists over 400 U.S. Government films 
for industrial training and vocational school 
courses. Subjects range from studies of 
rockets and outer space exploration to sim- 
ple how-to films. 


EQUIPMENT 


REFLECTO-LITE 222 
Scheibe Engineering, Inc. Illustrated speci- 
fication sheet gives data on Reflecto-Lite 
flood reflectors, spotlights for 3200K and 
Nos. 1 and 2 photofloods. Includes prices. 


TEMPERATURE CONTROL 223 
Temprite Products Corp. Specification 


sheet gives details of the Temprite photo 


processing cooler for finger-tip water temp- 
erature control. 


COLOR PROCESSING SYSTEMS 224 
Arkay Corp. 4-page illustrated folder des- 
cribes the Arkay Deluxe Color Print Pro- 
cessing System, Model 1620-14CP, for 
prints 16 x 20 and smaller. 


LOWELL LIGHTS 225 
Lowell Light Photo Engineering. 4-page 
illustrated reprint from American Cinema- 
tographer discusses Lowell Light unit that 
“mounts anywhere.” 


GRAPHIC ARTS 


WHITEPRINTER 228 
C. F. Pease Co. 4-page illustrated folder 
describes the Scout full-width whiteprinter. 
Includes complete specifications. 





STAT-LITE 229 
ColorTran. Specification sheet describes 
the ColorTran Stat-Lite for photostat opera- 
tions. Includes prices. 


CLYDESDALE CAMERAS 230 
Process Cameras & Equip., Inc. 12-page il- 
lustrated catalog gives complet specifica- 
tions on Clydesdale darkroom cameras and 
accessories. Includes prices. 


OFFSET PACKAGE PLANS 231 
American Type Founders. 4-page_illus- 
trated folder describes two small offset 
package plans available from ATF to set 
up an offset shop. 


PROCESS CAMERAS 232 
Kenro Graphics, Inc. 4-page_ illustrated 
folder on two process cameras, the Ver- 
tical 18 and the Vertical 24 and their ac- 
cessory equipment. 

(continued on page 62) 





ALL RIFFECTS WIETEH NEW BOLE REGEX 


New variable shutter on Bolex 16mm Reflex puts fades at your fingertips. Hand backwinding for 
dissolves. Parallax-free through-the-lens viewing and focusing while shooting. Footage and frame 


counters.. 


. speeds 12 to 64 fps. . 


. settings for time exposure, single frame and continuous run 


. many other extras. (Automatic REXOFADER shown on camera is a new push-button control that 
times fades, optional at only $37.50.) With Lytar 25mm f/1.8 lens, the Bolex H-16 REX® is only 
$400. (Lenses shown optional at extra cost.) Write Department BPM8 for literature and name 
of nearest dealer. PAILLARD Incorporated, 100 Sixth Avenue, New York 13, N. Y. 


Bolex 16mm Titler: Optical bench, main 
frame, two reflectors, title frame, sliding cra- 
dle and rackover, $169.50. Accessory kit: 
roller screen, drum, turn- 
>» table, animation frame, 
mirror frame, 
pivoting plates, 
others for special 
effects, 
$141.00. 









Sole < 


AUGUST 1960 


Bolex Unimotor 

Drives a full roll of film 
through camera with 
absolutely constant 


4 |i speed. No lost shots 


while rewinding! Easy 
to attach (no special 
tools necessary). 
. J | Speeds from 12 to 32 
= ) fps. Complete with bat- 
tery case, $89.50. 


Fine Bolex Lenses 

Switar 10mm f/1.6 ex. 
treme wide angle, $149.50. 
Switar 25mm f/1.4 very 
fast normal lens, $168.00. 
Switar 75mm f/1.9 fast 
telephoto, focusing from 
' 5', $145.00. All six ele- 
= ments or more; anti-reflec- 
= _ tion coated for lifelike 


color fidelit v, 


La 





Prices include F. E.T. where applicable 
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__ There is an answer to print curl! 
dimensionally stabilize prints with 





Let your prints make their best impression. Treat them with new 
FLAT... the patented chemical that prevents curl caused by 


variations in humidity. 





Send for information and name of nearest distributor. 
products of advanced research Dept. Pmt 


THE UPSON Shee. Corporation 





Lockport, New Y Ate 





Get more information. Circle 475, page “63 






DISPLAY FIXTURE CO. 
931-941 North 10th St. 
St. Louis 1, Mo. 
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YOUR 
SLIDES 


Multiplex Cabinets 
give you these 
three advantages 


1. Protection—against loss or damage—vwith slides 
properly stored—cylinder-type key lock on door. 
2. Orderly classification—by subject matter, 
date, etc. Cross reference cards available. 

3. Convenience—slides can be viewed against 
light-diffusing screen—individual slides easily re- 
moved or inserted. 

The Multiplex Slide Cabinet illustrated holds 2340 
slides, 2” x 2” . . . or 780 slides, 4° x 34%" .. 
or some of each. Door becomes shelf. Utility drawer 
in base. Other sizes and models available. For more 
information, mail the coupon. 


| 

| 

NAME ; 
FIRM 
| 

| 

| 








ADDRESS 
CITY & STATE AU-60 








Get more information. Circle 452, page 63 





PHOTOCOPY CATALOG 218 
Cormac Photocopy Corp. Catalog gives 
information on the complete line of photo- 
copy equipment and accessories manu- 
factured by Cormac. Included is a listing 
of Cormac’s dealers and service stations. 


KALFAX DEVELOPER 215 
Kalvar Corp. 4-page illustrated folder gives 
specifications on the Kalfax Developer— 
a high-speed continuous roller type unit 
for developing Kalfax films. 


DESK-TOP COPIERS 211 
Cormac Photocopy Corp. 4-page illustrated 
pamphlet describes the Cormac line of 
desk-top photocopiers. Includes list of 
Cormac service stations. 


SERVICES 


COLOR STOCK LIBRARY 233 
Lem Baily Productions. 4-page folder 
lists catagories on which this California 
firm has film coverage. Price list is includ- 


ed. 


MOOD MUSIC LIBRARY 234 
Audio-Master Corp. Revised edition of 
the BG-Library of Mood and Bridge Music 
lists tunes in 21 catagories. Includes a brief 
description of each selection. 


EKTACHROME 237 
Byron Motion Pictures, Inc. Memo on East- 
man Ektachrome from this Washington, 
D.C. lab lists services, technical informa- 
tion and comments on the film. Includes 
prices. 


COLOR PRICES 238 
Cascolor Laboratories. Price list for Ekta- 
chrome, Ektacolor and Kodacolor process- 
ing from this New Jersey laboratory. 


CUSTOM COLOR LAB 239 
Custom Color Laboratory. Wall chart price 
list outlines services available from this 
California lab. 


MOTION PICTURE PRODUCTION 240 
Cine-Chrome Productions, Inc. Folder and 
price sheet gives complete information on 
new motion picture production service 
available from this California firm. 


1S es 


PHOTOGRAPHIC PRODUCTS 242 
Ansco. 12-page catalog lists Ansco photo- 
graphic products including film, paper and 
chemicals. Price list included. 


GLASS BASE PLATES 243 
Eastman Kodak Co. Revised edition of 6- 
page pamphlet, Physical Characteristics of 
Kodak Glass Base Plates, gives informatio 
of glass plates available from Kodak anc 
describes specifications which can be sup 
plied on special order. 


CHEMICAL PRICE LIST 246 
Philip A. Hunt Co. 34-page booklet give: 
prices for photographic, graphic arts ani 
X-ray chemicals. 
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NEW PRODUCTS 


For additional information on any new product circle the 
appropriate number on the readers’ service card, page 63. 


GOWLANDFLEX CAMERAS 101 
Peter Gowland has announced the avail- 
ability of his Gowlandflex cameras. These 
interchangeable lens, twin-lens reflex cam- 
eras are available in 4 x 5 and 5 x 7, have 
iris diaphragms on the viewing lenses as 
well as on the taking lenses. Price: $850. 


PLANETARY CAMERA 102 
The X-1A 35mm camera, designed to in- 
corporate the advantages of much larger 
35mm overhead planetary camera equip- 
ment but requiring less space, power and 
price—has been announced by Datagraphic 
Svstems Inc. The camera has a maximum 
copy size of 9 x 14 in. Special features in- 
clude a foot pedal exposure button, ex- 
posure counter, blank frame spacer, step 
wedge exposure control, time control, film 
advance and glass copy holder. 


MICROFILM READER 103 
Datagraphic Systems Inc. has introduced 
the RC-77 Micro-Film reader engineered 
for use with all types of unitized microfilm 
card systems (opaque cards excepted). 
The basic reader has 15X magnification 
and is operated by inserting the card in the 
scanning device, using the positioning con- 
trols and selecting the subject image for 
viewing on an 18 x 24-in. eye-level tinted 
screen. The unit accommodates card sizes 
up to 3% x 7% in. A larger size scanning de- 
vice can be specially ordered. 


VOUGHT PERISCOPES 104 
Two periscopes, the VP-76 and VP-79, 
have been announced by the Vought Co. 
The VP-79 was designed to enable the 
viewer to inspect the after burner com- 
bustion process of a jet engine. Either 
visual or photographic information can be 
obtained. The overall length is approxi- 
mately 12 ft. and the optical probe con- 
taining an adjustable first surface mirror 
and other optics is constructed of stainless 
steel. The VP-76 is of similar design but is 
of shorter length for installation directly 
on aircraft. 


MINITAPE M-9 105 
A portable, self-contained, battery-oper- 
ated tape recorder, the Minitape M-9, has 
been introduced by Stancil-Hoffman Corp. 
The unit was designed for field operation 
and is powered by a self-contained, her- 
metically sealed nickel-cadmium storage 
battery which can be charged from a 12- 
volt cigarette lighter. The recorder weighs 
13 Ibs. in a drawn aluminum case which 
is9 x 12 x 5 in. 


MICROFILM DUPLICATOR 106 
DataGraphic Systems, Inc. has announced 
a semi-portable microfilm duplicator, de- 
sicnated the Model K. It is a self-con- 
tained, daylight operating table-top unit 
for the dry duplication of 16 and 35mm 
négative or positive film, perforated or un- 
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perforated. The Model K accommodates 
any length of film up to 1,000 ft. Repro- 
duction is on diazo film—negative from a 
negative, or positive from a positive, at 
speeds up to 20 ft. per min. 


MATCHED LENS SET 107 
A 7%-in. £/6.3 Wollensak Raptar matched 
lens set available for use on the Beattie 
Portronic Imperial 90 automatic studio 
camera has been announced by Beattie- 
Coleman, Inc. Using 3%-in. roll film, the 
new lens makes it possible to photograph 
a full 6-ft. subject at 15% ft. filling only 75 
per cent of the frame height. The matched 
viewing and taking lenses are mounted on 
a lens board and are priced at $175 a set. 


CIRCULAR CONTACT SCREEN 108 

.. The graphic arts industry was introduced 
to the world’s largest circular contact 
screen, a 40-in. pre-angled screen in ma- 
genta or grey, by Royal Zenith Corp. De- 
veloped by Policrom, the pre-angled cir- 
cular screens are also available in 18, 24, 
and 31%-in. sizes, all up to 200 line. 


AUDIO COMPRESSOR-LIMITER 109 
A general purpose audio compressor- 
limiter for use where the amplitude of the 
original sound is greater than the useful 
range of the recording or broadcasting 
equipment has been introduced by the 
Westrex Corp. The system is made up of 
an RA-1593-A amplifier (which consists 
‘of a three-stage push-pull program ampli- 
fier and a control amplifier) and an RA- 
1594-A control unit which contains the 
compression meter and operating con- 
trols. After initial settings are made on the 
control unit from a preliminary audio level 
test, the amplifier automatically compresses 
its output or chops peaks to keep the vol- 
ume to within limits of the system. 


HORIZONTAL CAMERA 110 
The Escort, a new 11 x 14 horizontal cam- 
era for the users of small offset plates, has 
been introduced by the W. A. Brown Mfg. 
Co. An all-metal camera with 9%-in. coated 
and color corrected lens, automatic dia- 
phragm control, 19 x 23 glass covered 
copyboard, pressure back to hold film up 
to 11 x 14, calculator, 120-sec. timer and 
ground glass and frame its electrical re- 
quirements are 110-volt, 60-cycle, current. 


PUMP FOR CORROSIVE LIQUIDS 151 
A centrifugal pump for continuous duty 
with certain chemicals and other corrosive 
liquids is introduced by Houston Fearless 
Corp. The pump body, face plates and 
impeller are made of Cycolac plastic, or 
can be made on special order from any 
material that can be _ injection-molded. 
Shaft and couplings are 316 stainless steel. 
“O” ring is neoprene. Motor is encased in 
aluminum. Pump is available with single- 
phase or three-phase motor. 





Basic Stand 
$995 








The ot eee 
TRIPLE-DUTY 


Animation, Titlestand and 
Product Stage for All Film 
Makers & Filmstrip Producers 


Complete as shown 
$1595 


Now You Can Add Animation 


to Your Lowest Budget Films! 


Use the TRIPLEX in vertical position for 
all standard animation techniques. In 
horizontal position for zoom titles, copy 
and product and puppet stages... in 
diagonal position, (columns can be locked 
at any angle between horizontal and ver- 
tical) for angular zooms-in on inserts, 
-——; etc. For filmstrips, stand can 
e used in all positions. Table can be 
swung away for large artwork copying. 
The TRIPLEX stand complete with cam- 
era, is also available for rental. 


Also available — 


Fas is only 0 
& B TRIPLEX is 0 4 up F& BS | 


l 
1 Th 


e F 


Cartoon Colours, Punched Acetate 
Cells and Animation Supplies. 


| sands of items which ma 


complete stock of 
equipment. 
i Write for complete 


eee we === 


SERVING THE 


illustrated catalog. 
aacae= = 


professional movie \ 


WORLD'S 


FINEST FILM MAKERS 


FLORMAN 
s BABB, inc. 


68 West 45th Street 
New York 26, New York 


MUrray Hill 2 


-2928 





Get more information. Circle 429, page 63 











PMI'S DIRECTORY OF 
INDUSTRIAL DEALERS 


These firms are specialists in sales and service for photography in industry — 
for complete satisfaction all ways, always buy from your local industrial dealer 


CALIFORNIA 


The Harwood Co. 
1141 W. Valley Blvd. 
Alhambra—CU 3-6551 


Traid Corp. 

17136 Ventura Blvd. 
Encino—TRiangle 3-3373 
High Speed & Data 
Cameras—Sales—Rentals 


Birns & Sawyer 

6424 Santa Monica Blvd. 
Hollywood—HO 4-5166 
Complete Cine Line 
Sales & Rentals 


Bob Gambles Photo Supply 
5170 Santa Monica Blvd. 
Hollywood—NO 3-9251 
“Photographically Yours” 


Ralke Company, inc. 

849 No. Highland Ave. 
Los Angeles—HO 4-1148 
Specialists in Audio-Visual 
Engineering 


Standard Camera Supply 
7560 Melrose Ave. 

Los Angeles—WE 6-8281 
Industrial—Graphic Arts— 
Verifax Supplies 


The Harwood Co. 

2830 Auburn Blvd. 
Sacramento—V 3-2859 
Photographic Suppliers to 
Industry 


Brooks Cameras, Inc. 

45 Kearny at Maiden Lane 
San Francisco — EX 2-1902 
“The Photographic Dept. 
Store” 


Foremans 

Industrial Photo Div. 

121 E. 4th Avenue 

San Mateo—Dlamond 3-5300 
Industrial—Verifax—A-V 





COLORADO 


J. A. Ossen Co. 

2144 Welton St. 
Denver—ALpine 5-4653 
Everything You Need— 
Plus Service 


CONNECTICUT 


Jay James Camera Shop 
183 Fairfield Ave. 
Bridgeport—FOrest 7-6447 
“Service and know-how” 


DISTRICT OF COLUMBIA 


Fuller & d’Albert, Inc. 
815 10th Street, N. W. 
Washington—EX 3-8120 


FLORIDA 


Jackson Camera Store 

145 N. W. 36th St. 
Miami—PL 4-2578 

Graphic Industrial Dealers 
for Florida 


ILLINOIS 


Altman Camera Company 
16 South Wabash Ave. 
Chicago—ANdover 3-0749 
Chicago’s Largest Camera 
Store 


Standard Photo Supply Co. 
43 E. Chicago Ave. 
Chicago—SUperior 7-3124 
Specialist to the Professional 


Watland, Inc. 

7724 South Claremont Ave. 
Chicago—PRospect 8-4400 

A—V—Industrial—Verifax— 

Graphic Arts—Microfilming 


Oak Park Camera Co. 

1023 Lake Street 

Oak Park—Euclid 6-6447 
Professional — Industrial — 
Audio Visual 


ILLINOIS (cont.) 

Klein’s Photo Center 

225 Washington St. 
Waukegan—ON 2-4530 
Equipment — Supplies — 
Sales — Rentals 


INDIANA 


Hoosier Photo Supplies, Inc. 
1210 No. Pennsylvania 


‘Indianapolis—ME 8-3492 


Industrial — Graphic Arts — 
Verifax — Retail 


KANSAS 


Bob Gaskin’s Industrial 
Photo Sales 

631 E. Harry 
Wichita—FO 3-4746 


MASSACHUSETTS 


Industrial Photo Prods., Inc. 
257 Franklin St. 
Boston—Liberty 2-9655 
Cronaflex—Engineering— 
Office Copying—Graphic 
Arts 


MISSOURI 


W. Schiller & Co. 

1101 Clark Ave. 

St. Lovis—CH 1-7020 
Industrial, Verifax, Audio 
Visual 


NEW JERSEY 


L. Kaltman & Sons, Inc. 

287 Washington St. 
Newark—MArket 2-7154 
New Jersey’s Largest Photo 
Supply House 


Schaffer Camera Co. 

89 Halsey St. 
Newark—MAin 2-2383 

52 Yrs. Servicing Photo Ind. 


NEW YORK 


Stickley-Siver, Inc. 

59 Carroll St. 
Binghamton—RA 4-4336 
Covering Triple Cities, El- 
mira, Scranton and Ithaca 


NEW YORK (cont.) 

Aims Photo Equip. & Supply 
133 Park Ave. 
Brooklyn—Ulster 2-7300 
Verifax—Graphic Arts—AV 
—Diazo—Ind. 





For Film or copy paper, 
a lens or a projector, 
your local industrial 
dealer is best equipped 
to serve you. 











Grand Central Camera 
Exchange, Inc. 

1 East 43rd St. 

New York—MU 2-2085 
Medical, Scientific, Industrial 


Industrial Photo Prods., Inc. 
86 Worth St. 

New York—BEekman 3-9066 
Cronaflex—Engineering— 
Office Copying—Graphic 
Arts 


Medo Photo Supply Corp. 
902 Broadway 

New York—OR 7-1500 
Verifax — Ektalith 
Graphic Arts — Industrial 


Unicam Camera Exchange 
1122 Avenue of Americas 
New York—YUkon 6-4538 
Minifon—Bolex—Leica 
Complete Darkroom Dept. 


World Camera Co. 

82 Wall St. 

New York—WH 4-9286 
“Trade-In-Specialists” 


OHIO 


Metzger Photo Supply Co. 
1091 S. Main St. 
Akron—JEfferson 5-2693 
Everything Photographic 


The Dodd Company 


1025 Huron Road 
Cleveland—MAin 1-0564 
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OHIO (cont.) 


Arlington Camera Center 
2122 Tremont Center 
Columbus — HU 6-2684 — 
HU 8-9444—Audio Visual— 
Rental—Sales—Service 


OKLAHOMA 


Engler Photo Supply Co. 
1643 South Boston Ave. 
Tulsa—LUther 4-3501 

“The Best Costs No More” 


PENNSYLVANIA 


Kadet Photo Supply Co. 
1020 Fifth Avenue 

Pittsburgh—COurt 1-7258 
Everything Photographic 


TEXAS 


Patterson Photo Supplies 

718 N. Stanton 

El Paso—KEystone 2-6956 
“Professional, Industrial, 

Commercial Sales” 


UTAH 


The Harwood Co. 

2004 S. 8th East 

Salt Lake City—IN 7-4203 
Photographic Suppliers for 
Industry 


WASHINGTON 


Tall’s Camera Supply, Inc. 
1415 Third Avenue 
Seattle—MUtual 2-8840 
Largest Camera Store in the 
West 





Attention 
Industrial 
Dealers 
PMI Readers make 
good customers. 
List your firm here. 
Write for rates, 
details. 
Advertising Manager, 
PMI 


33 W. 60th St. 
New York 23, N. Y. 
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NEW PRODUCTS 
(continued from page 65) 


ZOOM LENS 112 
A compact, lightweight zoom lens for the 
Camex-Reflex 8mm movie camera has been 
announced by Karl Heitz, Inc. Designated 
Angenieux-Zoom 9-36mm f/1.8 Varifocal 
it replaces wide-angle, standard and tele- 
photo lens, providing a continuous zoom 
range of up to 4X magnification. Price with 
lenshood and filter holder: $149. 


STOP-MOTION PROJECTOR 113 
A 35mm analyst stop-motion projector for 
the study of all 35mm motion picture rec- 
ords including high-speed, normal or slow 
photography is being marketed by Cam- 
era Equipment Co., Inc. The projector has 
a 3%-in., £/1.9 lens and an aperture size of 
825 x .600 in. or .680 x .970 in. ( Addi- 
tional apertures are available which will 
permit the entire width of the film to be 
projected.) Features include: variable 
speed from 8 to 24 pictures per second in 
both forward and reverse operation, posi- 
tive single frame operation forward and 
reverse, a frame counter, 1000-ft. capacity 


reel arms and positive frame registration, 


plus or minus .0005 in. 


AUTOMATIC TELE LENSES 114 
A series of automatic telephoto lenses for 
either screw or bayonet mount cameras 
have been introduced by Agof Schacht 
Lens Corp. The lenses which are designed 
for use with cameras having internal coup- 
ling for automatic diaphragm control in- 
clude the 135mm f/3.5 Travenar, featuring 
4 elements, covering a field of 18°, focus 
from infinity to 5 ft. and stops down to 
f/22. Price: $89.95. Other lenses include 
the 85mm, f/2.8 Travenar and the 90mm, 
f/2.8 Travenar. Price: $93.95 each. All 
lenses are hard-coated, color correct and 
suitable for Exakta, Exa, Praktica, Penta- 
con, Pentax and Edixa Reflex cameras. 


ILLUMINATED MAGNIFIER r 115 
Bausch & Lomb has introduced a 3X il- 
luminated magnifier which features fully 
corrected 3X magnification and a wide 
field of view. The magnifier is 5 x 3 x 3); 
in. and comes in either a battery operated 
or 115-volt model. Price $14.75 not includ- 
ing batteries. 


MAGNETIC RE-RECORDER 116 
The Westrex RA-1621 completely trans- 
istorized multiple unit magnetic re-record- 
er for motion picture film allows four 
separate channels of sound to be re-re- 
corded onto a single channel of a mag- 
netic film or disc master. Since each film 
drive unit is a separate module, two mag- 
netic reproducers can be replaced with a 
magnetic recorder/reproducer and an 
optical/magnetic reproducer to provide, 
in one cabinet, a complete sound system for 
a small studio. 


INSTRUMENT LUBRICANT 136 
A disposable oiler which is actually a hy- 
podermic syringe with a 1% x .035 in. 
needle filled with fine instrument oil is 
now available from National Camera Re- 
pair School. The oil is said to meet Specifi- 
cation MIL-L-7870A. Price: 55¢ each, $6 
a dozen. 


CONVEYOR TIMER 137 
A conveyor timer unit which may be in- 
stalled on an overhead rail over various 
types of processing sinks and water jackets 
to provide automatic transport and timing 
has been announced by the Bald Eagle 
Corp. The unit features the Interchron 
Timer, in which 1 to 10 intervals of up 
to 30 minutes each can be timed in 10 sec- 
ond increments. 


BERNALEN COLOR PROCESSOR 138 
A complete Ektracolor Type C processing 
unit has been introduced by Bernalen 
Machine Specialties, Inc. The unit fea- 
tures, type 316 stainless steel heliarc con- 
struction; gas burst and bleed standby 
system; pressure regulator, timer and 
temperature controls. Basic price: $3,650. 


VACUUM PUMP OIL 117 
Vac-Lube, an oil compounded especially 
for vacuum pumps, has been announced 
by nuArc. It is said to provide maximum 
protection against rust, corrosion, varnish 
and sludges. Price for 1-pt. can with 
spout: $1. 


EXTRA-LARGE PLAN FILE 139 
An extra-large plan file, the LRF (large 
roll file) has been announced by Plan Hold 
Corp. It has a furniture steel housing for 
four duro-tubes and is available in seven 
sizes measuring from 2 to 5 ft. in length. 
The unit is 12% in. wide and 12 in. high 
and can be stacked with basic Stack Roll 
File units to form a single, rigid file. The 
manufacturer claims it will accept a roll 
of plans, prints or drawings of any length 
up to 5 ft. Price: From $13.90 each. 
f.o.b. South Gate, Calif 


T.E.C. 140 
Plymouth Products Co. has announced 
their thin emulsion compensating film de- 
velover, T.E.C. The compensating action 
of T.E.C. is said to cause it to minimize 
the density difference between the shadow 
and highlight areas thus reducing the 
excessive contrast usual with thin emulsion 
films. Developing action of T.E.C. is said 
to be evenly progressive and developing 
temperatures range from 60 to 80°F. 

A l-oz. bottle of T.E.C. makes 16 oz. 
of working solution which, it is claimed, 
will develop up to two rolls of film, 36-ex- 
posure 35mm, 120 or equivalent. Price: 
$1 for three 1-oz. bottles. 


OPAQUE PROJECTOR 141 
The Model 1000 Art-O-Graph, an opaque 
projector said to have a range of 5X reduc- 
tion to 5X enlargement, has been an- 
nounced by Art-O-Graph, Inc. It has an 
f/4.5 9%-in. Buhl lens, 10 x 14 front sur- 
face mirror and 600-watt illumination is 
supplied by four enlarger lamps. Con- 
struction is all-steel finished in gold ham- 
mer-tone. 

The “1000” is said to render an image 
to desired scale, right side up of any photo, 
artwork or printed matter as well as 
three-dimensional objects, directly on a 
drawing board. The manufacturer claims 
no intermediate steps such as tracings or 
photostats are needed. The unit has an 
11 x 1l-in. copy opening and is said to 
project a full 15-in. newspaper width 
through a copy extension feature. Price: 
$397 f.o.b. Minneapolis, Minn. 
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professional 
darkroom 
and 
processing 
equipment 


COLOR PROCESSING TANK SETUP 


Safe, efficient temperature control. Type 
316 S.S. Double lockseams. Extra long 
jackets for thorough rinsing. Baffle pre- 
vents bleach backwash. Self drain hose 
Standard and daylight tanks 
= Cut film sizes 


* 


Prices from $94.50 








PRINT DRYERS 


Complete control of tem- 
! perature — apron pressure 
—drying time for glossies 
— mattes — color prints. 
Gives smooth, flat, true- 
tone prints in 5 to 8 min. 
Model A-24 dries 48 
“SW 8 x 10 prints 
hourly. Use in series 
_for rapid volume 
production. Eight 

models. 

















Priced from $11.95 to 51.95 
LOADMASTER PRINT WASHER 


A production work- 
horse! More thorough. 
Faster. Minimum Cost. 
Waterpowered . . . 
no electricity. No 
maintenance. No 
plumbing. Stainless 
steel. Self drain hose. 
0 gal. cap. 6 
changes hourly. 
Tokes 75 SW 8 x 10 
Ra others up to 
1x 14, 












$94.50 


STAINLESS SINKS AND STANDS 
Sinks have. full 


V2 radius on 

corners and all 

inside contours 

One-piece heli 

arc welded 316 

SS construction 

Easy to clean 

and maintain 

Stands are 

heavy steel 

with chemical Priced from 
and condensa $119.50 
tion resistant 

finish. Large, sturdy shelf, four leveling bolts 
Order with or without ‘splash guard. All 
sizes, 18'-x 36" x 6" to 47” x 120” x 10”. 









2See Your ARKAY Dealer! 
_— or WRITE! 

ARKAY Corporation Dept. P-8 
B 1570 So. First St. Milw. 4, Wis. 





ote] 1-10), 7 Mele), | 


Milwaukee 


Wisconsin 
Get more information. Circle 403, page 63 
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by Samuel Lang & Leonard Zoref 


INDUSTRIAL COLOR 


New unit is a compact and moder- 
ately priced slide copy machine 


Until recently there has been an un- 
fulfilled need for a practical and 
moderately-priced piece of equip- 
ment to duplicate 35mm color trans- 
parencies. What has existed is either 
quite expensive or comprises attach- 
ments to enlargers or cameras, with 
the usual limitations of attachments. 
The Heiland Repronar, however, 
seems to answer the need. Its $300 
price tag puts it within the reach of 
many with a use for color slide dupes. 
The Repronar consists of a special 
35mm single-lens reflex camera with 
an £/3.5 flat field 50mm copying lens, 
a helical rack for adjusting magnifica- 
tion, an easel with slide and filter 
holders, an electronic flash light 
source and an incandescent light 
source for viewing the transparency 
to be copied. Bellows extension is 
sufficient to permit copies in a range 
from 4X enlargement to 4X reduc- 
tion. phe 
It is obvious that a good deal of 
thought went into designing the unit, 
and it contains most of the features 
one would hope for in a slide copier. 
The slide holders have a fixed posi- 
tion on the easel and are locked in 
with thumb screws—or the locking 
device can be bypassed and the copy 
held in place with magnets supplied 
with the unit. The magnet system 
permits simple adjustment of the 
position of the copy. We found them 
ideal for holding 16mm film flat on 
the easel while making enlargements. 
Also supplied with the unit is a 
filmstrip mask and a filmstrip dupli- 
cating assembly. This promises to be 
a most useful feature. Unfortunately 
we did not have a chance to test it 
although we hope to do so soon. Ac- 
curate positioning counts for more in 
filmstrip duplicating than in slide 
copying, and production houses go to 
great lengths to achieve it. The ac- 
curacy of spacing between frames is 
of utmost importance because any 
consistent inaccuracy is bound to be 
cumulative, making the strip unus- 


able on automatic projectors. 

The use of an electronic flash 
source of illumination and daylight 
color films in the Repronar is a smart 
one. Through the use of filters elec- 
tronic flash can be closely matched 
to the balance of the film, electronic 
flash is extraordinarily consistent and 
is both intense and low in contrast— 
two qualities that are highly desir- 
able for copies. 

Basic exposure and color balance 
information is supplied with the unit 
for use with Kodachrome, Ekta- 
chrome and Anscochrome. A rotating 
exposure scale combines the data for 
exposure vs magnification for these 
basic color films and provides an open 
scale for new films or special cases. 
It reduces computation to a minimum 
in using the Repronar. 

A filter compartment accepts the 
UV-17 filter for Anscochrome or the 
81A for Ektachrome or Kodachrome 
as well as any other gelatin filters, 
particularly color correction filters, 
needed for pleasing color in the copy. 

The instruction booklet supplied 
with the unit is well written and in- 
formative. It includes sections on 
duplication in general, density and 
color balance correction, montages, 
superimposed titles and other special 
effects possible with the Repronar. 


Contrast is important 

While there is no denying that 
Kodachrome is superior to other color 
films in sharpness and image smooth- 
ness, its contrast is a drawback for 
copy work, and reducing the con- 
trast with processing controls is im- 
practical. In working with the unit, 
we found that the best results were 
obtained with Anscochrome or Ekta- 
chrome, using the old trick of over- 
exposing and underdeveloping. Spe- 
cifically, we overexposed one stop. 
developed Ektachrome E-2 about 7 
min. in the first developer with n 
changes from normal in subsequen! 
processing; Anscochrome processing 
was adjusted to 12 min. in the first 
developer and 10 min. in the colo: 
developer. 
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Another avenue to contrast con- 
trol with the unit is flashing. This 
involves two exposures: one slightly 
underexposed and a low level fogging 
exposure. This second exposure in 
effect decreases the density range of 
the original. Although not mentioned 
in the instruction book, the technique 
is not at all inconvenient with the 
Repronar and it achieves pleasing 
results. Here’s how it’s done. First 
expose the copy film to the trans- 
parency at 4-stop less than the normal 
exposure. Second, remove the origi- 
nal transparency. Third, insert a 3.0 
neutral density filter in the place of 
the original transparency. Lastly, 
double expose the copy film to the 
neutral density filter. 

Using this technique, the color 
balance of the shadow areas can be 
changed by using a Wratten red, 
green or blue filter plus a 2.0 neutral 
density filter for the fogging ex- 
posure. 


Possible refinements 

While the Repronar appears to be 
well worth the $300 asking price, 
there are several improvements we 
would like to see. The camera itself 
is made in Japan and the rest of the 
unit is built in this country by Minn- 
eapolis-Honeywell, who, to our mind, 
have done the better job. Several 
parts of the camera appear somewhat 
flimsy—such as the diaphragm as- 
sembly and the reflex housing. The 
shutter cocking button for double 
exposures and the film rewind release 
button are not conveniently placed. 
If the cocking button were a short 
cable release instead, it would be 
much simpler to operate. A rapid 
wind handle seems almost a necessity 
if the unit is to be used for any vol- 
ume of work, but probably not worth 
the investment unless you have a rea- 
sonable volume. We understand that 
there will be some refinements in a 
Model No. 2 to be available in the 
near future. The Repronar is a step 
forward and deserves more praise 
than criticism. 


Correction 


Tom Knowles, Supervisor of Pho- 
tographic Services, General Electric 
Co., advises us that we erred in our 
May, 1960, article which contained a 
filter table for use with color films 
and fluorescent lamps. We referred 
to the decimal figure as a filter factor 
instead of directions for increasing 
lens stops. Read: The decimal figures 
are increased lens stops. For example, 
.3 means open the lens about 1/3 stop 
over normal. 1.0 means increase one 
stop or double normal exposure. 2.0 
means increase two stops or four 
times the normal exposure.—THE END 
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FILING EQUIPMENT 


for big plans, prints, drawings, or 
little stencils, negs, art work 





Mobile like this Rolling Stand. Also Stack 'em as you want them... with 
wall-mounted, portable and cabinets. small or large tubes up to 5’ long. 


Speed use, cut overhead, save space because PLAN HOLD files are 
engineered for efficiency. Made of steel and aluminum for rugged 
use. In modular sizes to meet your exact needs. See them at your 
engineering supply or office equipment dealer. Or write direct for 
catalog and prices. 


PLAN HOLD CORPORATION Dept. 601 
5204 Chakemco St., South Gate, Calif. 








Get more information. Circle 460, page 63 











A proven trusted tool of industrial photographers 
for more than a decade! 


SEKONIC 


BROCcKWAY@ 


The Original True Incident 
Light Exposure Meter 


NOW EVEN BETTER THAN EVER! 


incorporating Features Designed To Keep Pace 
With Photography's Newest Advances: 


~ 


© 3-Dimensional Light Collector 

Light intensity measuring range with 
white disc from 4 to 32,000 ft. C. 

¢ ASA.1 to 12,000, Lens stops fl to 
#45, Shutter 60 seconds to 1/1000th 

¢ Conventional, LVS, Polaroid readings 

e Direct reading still exposures 

e K constant 1.16 for reflected light, 
readings; C constant 25 for incident 
light readings 

e By Sekonic, Japan’s foremost expo- 
sure meter maker 


Complete with leather case, Only 
neck cord and 3 direct read- 29o°° 
ing slides and attachments. 


130 WEST 42nd STREET 


SEKONIC INCORPORATED U.S.A. "20, WES? A2nd STRO 


tributor, SCOPUS/BROCKWAY INC 404 Fourth Ave N 
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ALL NEW! 


el a-leidiot-1@]) BO) a a 
pointer lock 





WESTON 


MASTER IV 


exposure meter 


You'll get better exposures . . . easier 
and quicker... with the New Master 
IV. That’s why photographers all 
across the country are switching to 
the meter with “7 major improve- 
ments.”’ Read them below, then go for 
a demonstration. 


Sensitivity increased 100% 
Practical ON-OFF pointer lock 
Improved dial readability 
Reflected and Incident light 
Narrower acceptance angle 
Rugged “spring suspended’”’ 
movement 

e Simplified exposure dial 


... plus film ratings to 16,000—simul- 
taneous EVS and conventional read- 
ings—exclusive exposure control dial, 
etc. On demonstrations at all photo 
stores. See it to-day. 


5 my, 
another | DAYSTROM product 
I _4 
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by Lloyd E. Varden 





PHOTO METHODS 
FOR TOMORROW 


Columbia may offer six-year cur- 
riculum in photographic science 


The new 14-story Engineering Cen- 
ter building is nearing completion 
on the campus of Columbia Uni- 
versity. Quite a few thousands of 
square feet of space have been set 
aside for an Institute of Photographic 
Science and Engineering. If the 
plans of Dr. John Dunning, Dean of 
the School of Engineering, backed 
by Professor Frank H. Lee and Pro- 
fessor Howard Vreeland, who are 
faculty sponsors of the Institute. 
come to fruition, the United States 
will have its first school of photog- 
raphy at a university level. 

Complete funds have yet to be 
raised to make the photographic in- 
stitute a certainty, but present indi- 
cations are that private endowments 
will be forthcoming so that the In- 
stitute can function in a strictly aca- 
demic manner. 


Ten years in the making 

Outside of the New York City area 
few people seem to be aware of 
the photographic technology courses 
that have been given at Columbia 
University during the past ten years. 
None of the recent reports or list- 
ings of photographic courses offered 
by colleges and universities even 
mention the courses at Columbia. 
Yet, most of the Columbia courses 
are more advanced than those avail- 
able at any other school. 

When the courses in photographic 
technology at Columbia were insti- 
tuted it was hoped that a degree 
course in photographic science and 
engineering could be developed 
within two or three years. The basic 
chemistry, physics, mathematics. 
mechanics and other required sub- 
jects to earn a degree are readily 
available at Columbia, and so a 
student desiring to graduate in pho- 
tographic science and engineering 
would have only to take certain pre- 
scribed courses in these specialized 
areas. Unfortunately, this hope did 


not materialize, largely because it 
was recognized immediately that to 
teach students the advanced aspects 
of the photographic process consid- 
erable equipment was necessary 
such as various types of sensitom- 
eters, various “ordinarv” densitom 
eters, a microdensitometer, a spec- 
trophotometer, etc. Therefore, in 
stead of making compromises, 01 
excuses, the courses given at Colum- 
bia were listed in the catalog as 
“lecture” courses. However, the con- 
cept of a full-fledged, well-equipped 
photographic institute was plugged 
at every opportunity. 

Now, after ten years, there ap 
pears to be some hope. 


Plans for the Institute 


At all times the Columbia Insti- 
tute of Photographic Science and En- 
gineering would have as its primary 
purpose teaching—but only at a tech- 
nical level. In connection with th« 
teaching program would be _indi- 
vidual research projects which, in 
time, would encompass the entir« 
field of photography, from practica! 
emulsion preparation to pure re- 
search. 

No undergraduate school is 
planned, although certain courses 
will be given at the undergraduati 
level if a student wants to qualify 
to take his graduate work in photo 
graphic science and engineering. || 
is very likely that an M.S. degre: 
in photographic science and engi 
neering will require six vears, instead 
of the usual five years. 

The whole idea seems right to m« 
and I hope that PMI readers agre« 
If you have the time, incidentally, « 
letter to Dean John Dunning woul 
be helpful to him in arriving at 
decision, but I am not asking that 
you write along my line of thinking. 
He needs random viewpoints. So 
naturally say whatever you think. 
His address is: Dean John Dunning. 
Columbia University. Administrative 
Office, 116th St. and Broadway. New 
York, N. Y.—THE END 
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MISSILE TRACKING 
(continued from page 57) 


or launch range, and the North or 
flight-impact range. Telescopes 
and cameras soon dotted the land- 
scape and the hills all up and down 
the range to cover missile flights 
completely. The United States 
Navy Missile Test Facility, the Pic- 
torial Division of the Signal agency, 
and the Electro-mechanical Lab- 
oratory were added to the growing 
roster of groups vitally interested in 
missile photography. By 1958 more 
than 200 cameras of various types 
and sizes were in use. 

For a long time, the earlier tele- 
scopic units were built up from 
other available components. Lead- 
ing in this kind of development 
were the Type II, III, IV, and V, 
all telescopic reflectors of apertures 
ranging from 10 in. (Types II 
and III) to 16 in. (Type IV). 
The focal lengths were increased 
from the basic 80 or 100 in. to 
over 300 in. by the use of relay 
lenses, Barlow lenses, and classical 
Cassegrainian telescope asrange- 
ments. These large reflecting tele- 
scopes were hard to mount for high 
angular accuracy, so the positional 
data was obtained instead from the 
Askania Cinetheodolites. These are 
large surveying-type instruments 
with motion picture cameras fitted 
in. The angular position accuracy 
was fairly high with these instru- 
ments even though, because of their 
short focal lengths, the missile 
images were no more than dots on 
the film frames. The larger tele- 
scopic cameras were used to give 
qualitative data of the missile flight 
and behavior. 

Even with the longest focal 
lengths in use around 1950, ap- 
proximately 300 in. (25 ft.), the 
image of a 60-ft. long “bird” seen 
at an angle of 45 degrees to its 
length at a distance of 100 miles 
(500,000 ft. approximately) was 
only about one one-hundreth of an 
inch, or about one quarter of a mil- 
limeter in length. With an overall 
resolution of about 40 lines per mil- 
limeter in the optical system, the 
image could only be resolved into 
about ten parts. Hardly enough to 
see much (but the White Sands 
groups were getting impressive 
data from these systems). Soon, 
however, the angular position data 
obtained from the Cinetheodolites 
became insufficiently accurate, and 
the inconvenience of having two 
separate optical units, the tele- 
scopic camera and the theodolite, 
became significant. The pressure 
was on for angular data from the 
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larger telescopic cameras. 

The principal difficulty in photo- 
graphic recording of missiles at 
long range, beside the resolution re- 
quirement, is image contrast. Two 
major atmospheric effects cause the 
image contrast to fall to a point 
where it becomes a serious prob- 
lem. The first is haze. Briefly, this 
is the glowing or brightening of the 
atmosphere between the missile and 
the camera causing the missile 
image to fill up with unwanted light 
or fogging. The second effect is the 
loss of atmospheric transmission. 
This means that the missile be- 
comes dimmer. The two effects 
seem to work in conjunction with 
each other to reduce the contrast 
of the missile against the sky back- 
ground. Another serious problem is 
the effective speed of the camera. 
At the longest focal lengths, the 
speed becomes f/16 to £/20, hardly 
enough for the high frame rates 


desired. These often went to 200 or 


more frames a second, with an 
actual exposure time of 1/1000 
sec. or less. To top off the prob- 
lems, the cameramen decided that, 
to improve the image contrast, 
yellow or red filters would be 
desirable. Efforts of the Eastman 
Kodak Company to produce a sat- 
isfactory film to meet these difficul- 
ties resulted in the development of 
Shellburst Linagraph film. This par- 
ticular emulsion has become one 
of the most popular in missile pho- 
tography. Its speed, coupled with a 
special ability to handle very small 
contrasts, and its moderate grain 
even under forced development 
made it very advantageous. In addi- 
tion, the use of yellow and red 
filters requires that the film be pan- 
chromatic. Other film materials 
have since come along, but Shell- 
burst remains one of the leading 
materials. 

Because the position of the mis- 
sile image is measured with refer- 
ence to markings on the edge of the 
frame, called Fducials, with high 
precision, the film must be relative- 
ly stable. All of these requirements 
tie into the complete system per- 
formance. 


Angular readout 

Two larger cameras were devel- 
oped with angular readout on the 
film or to associated recording 
equipment. The first of these was 
developed around a Navy gun 
mount by the Ordnance engineers 
at the Aberdeen Proving Ground 
and installed up-range at White 
Sands. It is called “Tetra” from the 
title Terminal Tracking Telescopic 

(continued on page 72) 
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MODEL 168 
ALL PURPOSE 


DARKROOM TIMER 


o> SYNCHRONOUS ACCURACY IN SECONDS for auto- 
matic enlarger switching control... IN MINUTES 
for film processing. 
PLUS ALL THESE FEATURES IN ONE TIMER! 
Range from 1 second to 60 minutes in seconds 
. » « Giant 8” luminous dial . . . Automatic 
buzzer alarm . . . Dependable electric motor 
. + « Ideal for color film. 


SEE IT AT YOUR PHOTO DEALER TODAY! 


DIMCO-GRAY company 


DAYTON, OHIO 
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TAKEN WITH A 40-mm. 
KILFITT MAKRO-KILAR 


One of the most ingenious lenses ever 
designed — and still unique although it 
was introduced in 1953 — is the Kilfitt 
Makro-Kilar which permits a photog- 


rapher to focus from infinity down to 
inches from a subject. Standard and 


hyperclose-up pictures, therefore, are 
possible without any additional equip- 
ment. Focusing ranges: 40-mm. Kilfitt 
Makro-Kilar D, infinity to 2”; 40-mm. 
Kilfitt Makro-Kilar E and P, infinity to 
4”; 90-mm. Kilfitt Makro-Kilar, infinity 
to 8”. All have a speed of f£/2.8,. Kilfitt 
Makro-Kilars are available for 35-mm. 
and 2'4x2% still, 16-mm. and 35-mm. 
movie cameras, priced from $119.50 up. 
See them and other Kilfitt products at 
your dealer or send for free folder on the 
complete Kilfitt line. 


KLIN G 
PHOTO CORP. . 
257 Park Avenue South, New York 10, N.Y. 
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PLATEMAKING 


' . 





Dp f 
PLATEMAKER x 


Vacuum frame on top . . . carbon arc lamp in 
the base. Here is the ideal unit for office and 
in-plant platemaking. 

he combination of compactness, simple 
controls, automatic arc control, makes it easy 
for skilled or unskilled rsonnel to make 
perfect offset plates and duplicating masters. 


Available in seven olase from [> 
$295.00. Send for Bulletin A500J. fe} 


COMPANY, INC. 
4110 W. GRAND AVE, 
CHICAGO 51, ILL. 


SALES AND SERVICES: NEW YORK «+ LOS ANGELES 
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MISSILE TRACKING 


(continued from page 71) 


Camera. It boasts an 18-in. para- 
bolic mirror with a primary focal 
length of about 100 in. The film 
normally used is 70mm_ width 
(2% in.). Frame rates of up to 
100 per second are attained. Auxil- 
iary cameras such as the very high- 
speed Fastax are sometimes at- 
tached to the camera barrel and 
aimed by the operator together with 
the large unit. Here again, timing 
marks and frame fiducials permit 
obtaining accurate angle data. 
Basically, the main angular data is 
recorded from large dials integral- 
ly mounted in the camera pedestal. 
This information defines the center 
of the film frame. The offset of the 
missile image from the picture 
center is measured after the film 
is processed, yielding the remain- 
ing data necessary to define the 
missile’s angular position with re- 
spect to the camera at the instant 
defined in turn by the frame num- 
ber and the timing marks. The tim- 
ing marks are frequently obtained 
by the use of a dot-raster on a 
cathode-ray oscilloscope tube driven 
by a precise oscillator. Because of 
its size the Tetra camera is guided 
by two observers, one for azimuth, 
the other for altitude. With this 
large camera exposure and focus 
became a serious problem. Stopping 
down the main optics resulted in a 
loss of resolution in extreme cases, 
and the heat of the sun on the 
camera during operation caused the 
structure to expand and sometimes 
warp sufficiently to show a loss in 
image quality. A new design was 
started by the Aberdeen Proving 
Ground engineers and culminated 
in the development and manufac- 
ture of the IGOR camera by the 
J. W. Fecker Optical Co. of Pitts- 
burgh, Pa., a well-known astronom- 
ical instrument builder. 


IGOR camera 


Some of the outstanding optical 
features of the IGOR camera in- 
clude the following: 

1. Catadioptric (mirror with cor- 

recting lens) main optics. 18- 


in. free’ aperture, with se-° 


lected focal lengths from 90 
to 500 in. 

. Automatic exposure control by 
the use of variable density 
neutral filters controlled by 
photoelectric cells and_sta- 
tioned near the film gate. 

3. Manual and automatic focus 
control based upon the slant 
range as obtained from nearby 
radar. 


bo 











Berkey. brings you 


COLOR PRINTS 


AT PRACTICALLY 
THE COST OF 
BLACK ’N WHITE! 


You shoot in Kodacolor or Ektacolor... 
and leave the rest to BERKEY. 


We relieve ~ of all production headaches 
do all your processing to produce 

superb quality color prints at practically 

black-and-white cost to you! 


In addition, BERKEY provides you with 
practical, custom-tailored sales promotion 
aids that will help boost your sales volume 

. we will even make equipment available 
to vou when needed. 


For full details of the BerKEYcolor plan 
and information on obtaining our services 
on a franchise basis, please write to 


77 East 13th St 
BERK EYCOLOR New York 3.N fe 
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NYLON 16 MM 
FILM ROLLERS 


FOR PROCESSING 
MACHINES, PRINTERS, 
LOOP TREES, ETC. 

direct replacement for oll copstaff 
type developing machines. 


New “'V”’ track de- 
sign gives positive 
protection to picture 
and track. 





Somple roller $1.00 postpoid 
Sprocket drive rollers also available 


NATIONAL CINE LAB 


2006 Powhatan Rd. Hyattsville, Md. 
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PRO- LIQUID 
NEOPRENE 
CHEM pusser 


A MAJOR PROTECTIVE 
COATING FOR DARKROOMS 


Now used by over 3,000 photographers 
industrial-commercial-amateur-government 
to make low-cost, durable sinks, trays; reline 
pitted sinks; coat and resurface work areas, 
ete. PRO-CHEM resists photo chemicals; is 
easy to apply right from can; won’t rot er 

crack. 


Write: 


PRO-CHEM COMPANY, INC. 
132 West 31st Street, New York 1, N.Y. 
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Lens Focal-Lengths, Conjugate Focal Dis- 
tances, Field Size/Camera Film Frame Size 
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Tube Length, and Exp. Corr. for Mag. 
Change. A Simple Universal System for 
Copying, Close-Up, & Macro _fith Still 
—— & 1 TV Cameras at 5% to 2,000% Size 
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SCOPIC TELESCOPES. 
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nstitute assures your success at the 
start of your career. GI approved. 
© Write today for illustroted booklet ond 
complete resident ccurse informotion. 
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The first low priced 


photochron COLOR ANALYZER 


@ For precise analysis of black & white 
or color negatives and yom 


& Transistorized for 
high sensitivity at 
low light levels 
throughout the 
visible spectrum. 


& Portable, battery 
energized for 
freedom from 
line fluctuation. 


@ Repeatability of quality prints 
does not require an engineer. 





“$150 


MAY WE SUPPLY FURTHER INFORMATION? 
F photochron research, inc. 


2 HOWARD STREET e NEW YORK 13,N. Y. 
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PRECISION 
ENGINEERED 
PROCESS CAMERAS 


FOR EVERY PURPOSE 


- q IMPERIAL HORIZONTAL 
‘i. CAMERA . 
: e 17”x22” Film Holder 
e¢ 325% Enlargement or 


<4 Reduction . 


ANGLE 
ART AID AND CAMERA 
© 1842"x24¥2” —— Area e 
© 24°x24” Copy Board 
. interchangeable 1 lenses 
LACEY-LUC! Junior & 
Senior Process Cameras 
e Rugged Steel Construction 
400% a cc or 
Reductio 
e Steel calibration tapes 
e Automatic Timer 
« Interchangeable lenses 
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Send for Catalog H 


LACEY-LUCI PRODUCTS CO. 
31 Central Ave. * Newark 2, N. J. 
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Make quick and easy tests 
on all your photo equipment. 
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ServiShops 


Motion Analyzer 
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Cut Paper Cost in Half with SKYDROP! 
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4. The tracking is accomplished 
by 20 power telescopes, and a 
special electronic system 
driven from the nearby radar 
set, when the missile cannot 
be seen through the telescopes 
by the observers. 

One specialized camera used ex- 
tensively at White Sands is the 
CCZR-1 or Bowen strip camera. 
Basically it is a high-speed motion 
picture camera with a frame size of 
one inch by five inches. A very high 
speed rotating shutter, with six 
narrow slits in it, reduces the ex- 
posure time for each frame to some- 
thing like 1/10,000 sec. The film 
moves past the gate aperture 
steadily at a speed sufficient to 
produce up to 180 frames a second. 
The camera is oriented so that the 
long dimension of the frame will lie 
along the rocket’s expected track. 
Auxiliary data including accurate 
timing marks are imprinted on each 
frame. The CZR-1 cameras are ar- 
ranged in teams of four or eight 
along the ground in the direction of 
the rockets flight and on either side 
of the range. These cameras do not 
track the missile, but, because of 
their fixed position characteristics 
and their ability to be synchronized 
together, these cameras have 
yielded highly accurate data con- 
cerning the flights of smaller and 
medium-sized missiles. 

In a subsequent article some of 
the most recent and highly ad- 
vanced tracking cameras will be de- 
scribed. These include the Con- 
traves EOTS Cinetheodolite, the 
TPR, the ROTI built by the Perkin- 
Elmer Corp. of Norwalk, -Conn., 
and the huge SMTC recently com- 
pleted by the Aberdeen Proving 
Ground engineers and installed at 
White Sands Missile Range. 





MEMO ON LEASING 
(continued from page 47) 


chief photographer or similar per- 
son, and the publication pays him 
for it under a fixed fee. In general, 
the rate is set so that equipment is 
completely paid for at the end of 
the fourth or fifth year. 

Like many other current business 
practices, leasing has grown because 
of the great demand for working 
capital and a tax structure which, 
in effect, promotes corporate spend- 
ing (the expense account is prob- 
ably the best-known example of 
this ). In essence, it transfers capital 
expenditure from fixed to current 
expenses, with built-in amortization. 
Leasing has many advantages but 
the basic unpleasantness remains; 
it still costs money.—THE END 


M-H PROFESSIONAL 
(6mm VIEWFINDER 





NOW, Owners of Arriflex, B & H, 
Bolex and Cine Special Cameras 
Can Shoot with Both Eyes Open 


Has all the advanced features which have made this 
type of viewfinder the choice of Hollywood studio 
cameramen for TOP perform ance in scope and opera- 
tion. Optically and mechanicaliy precision engineered 
to the exacting standards of the motion picture in- 
dustry requirements. An engraved aperture outline, 
with crosshairs in the center, shows the field of the 
standard 25mm lens for 16mm cameras. A border out- 
side the actual picture area allows for anticipation of 
incoming scenes. A secondary magnifying lens gives 
an enlarged view. Mattes are provided for lenses of 
longer focal length and an auxiliary lens is used to 
cover the 15mm wide angle field 


© Large brilliant full upright image corrected 
from right to left. Apparent image 2"' x 3"' 


© You shoot with both eyes open. Smooth pre- 
cision focus control from two feet to infinity. 
Accurate parallax contro! calibrated on an 
engraved scale. 


Instant action positive lock control allows use 
between two or more cameras. 


e 


Does not interfere with use of matte boxes or 





Interchangeable from one camera to another 
in a matter of seconds. Sturdily constructed 
yet lightweight for ease of handling and 
alignment. 


Excellent illumination for dimly lit scenes. 


Auxiliary lens easily mounted for 15mm field. 


$ INCLUDES AUXILIARY WIDE ANGLE 
145 LENS AND MATTES FOR 2 LENSES 


MOUNTING BRACKETS: 
Arriflex, B&H 70 or Bolex H 16 $15 
Cine Special $5 


S.0.S CINEMA SUPPLY CORP. 


Dept. P, 602 W. 52nd St., N.Y. 19—PLaza 7-0440 
Western Branch: 6331 Holly’d Blvd., Holly’d., Calif. 
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Simplified MICROFILM 
CAMERA OUTFIT 


35mm—70mm Film—100 ft. Rolls 


Self-contained Illumination! 
Takes A and B Size Drawings! 


Negatives ready for Mounting 
in I. B. M.; Rekordak or similar 
Film-Sort Type Aperture Cards 


Superb Copy Camera with 
“Scalpel” Sharp Lens! 
Custom-made from: $495 


FREE 132 pg. Photo Equipment Catalog 


BURKE & JAMES, INC. 
321 S. Wabash, Chicago 4, Ill. 
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4x5 CUT FILM HOLDER 





RHINO-LITE 


Will not crack, 
split, or break! 









Prevents warping 
++» assures utmost 
strength and 

rigidity! 









THINNER 
New design 
permits faster, 
easier loading... 
store more holders 
in less space! 


445° 


4x5 size only 















BETTER PICTURES 
With cut film you get 
wider variety of emulsions 
..-full-size groundglass 
composition and focusing 
-- plus many other 
advantages. Ask any 
professional! 







2-Year 
Unconditional Guarantee! 






Other size Lisco holders in traditional cherrywood and aluminum 
also available ...5x7, 8x10, 4x5, 2%, x3Y% and 34%, x4Y% 


See your local camera dealer 
or write for free literature. 


LISCO PRODUCTS CO. 





1614 Victory Blvd + Glendale 1, Calif 
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HYZER ON HIGH SPEED 
(Continued from page 59) 


chart in Figure 1, the fragment size, 
expressed in percent of field width 
(W), is P/W x 100 = 0.6/20 x 100 
3 per cent. Drawing a vertical 
line from the 3 per cent abscissa to 
the curve corresponding to e = 4 
per cent; then a horizontal line 
from this intercept to the ordinate 
scale, we find that our previous 
estimate of picture frequency 
should be multiplied by a speed 
factor of 4 to maintain blur within 
acceptable limits. The best estimate 
of picture frequency based on the 
above criteria therefore, is 4 x 
10,000 = 40,000 frames per second. 
Obviously, equivalent motion 
stopping performance is obtainable 
with faster shuttering action at 
lower picture frequency. If the top 
speed of the camera is 10,000 
frames per second, a shutter con- 
stant of 0.2/4 = 0.05 is indicated at 
this speed. Fastax 16mm cameras, 
for instance, may be equipped with 
reduced height aperture plates to 
achieve this end result. Shutter 
speed characteristics of the Photo- 
Sonics camera and the Beckman 
and Whitley Dynafax may also be 
changed to meet special motion- 
stopping requirements. Reference 
to the Fastax manual reveals that a 
0.005 in. high aperture slit would 
be required in this case. 
Ed. note: The above article will ap- 
pear in Mr. Hyzer’s book, Photo- 
graphic Techniques of Motion An- 
alysis, to be published by The Mac- 
millan Co.—THE END 





Various degrees of image blur re- 
corded against a distracting back- 
ground. From top to bottom, e — 0, 


e = 3%, ande = 
Enlargement 6X. 


20%, respectively. 
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ONIDONZARG JAILVOIN 


REVERSAL IS BEST 
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Create the RIGHT mood every time 
with the 


MAJOR MOOD 
MUSIC LIBRARY 


MAJOR offers you a full 25 hours 
of mood music for titles, bridges, 
backgrounds. 

WRITE FOR FREE CATALOGUE 


THOMAS J. VALENTINO, INC. 


Established 1932 


150 WEST 46th STREET 
New York 36, New York—Cl 6-4675 
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NOW .... Automate your Color 
Processing for as 
Little as $2000.00 


Bald Eagle Processing Machines—The automatic convey- 
or timer may be installed over your present manual proc- 
essing line or with a complete new package unit. All 
variables controlled accurately and consistently, yet easily 
changed. Write today for complete information and give 


us a description of your needs. 
60 East Fourth Street 
Bald Eagle Corp. St. Paul 1, Minnesota 
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MODEL A. G. GLOSSY DRYER 
CAPACITY 150 8x10 $ W PER HOUR 
APRON WIDTH 22 Ia 


HNKE 


MANUFACTURING COMPANY 


Sep Polished 


SEAMLESS CYLINDER 





310? 35th AVE LONG GLAND CTY 6 Kt Y, 
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PHOTOGRAPHIC LIGHTING 
PROFESSIONAL 
- SEMI - PROFESSIONAL 
a 

4 & 
hibit ELECTRONIC 
®, INCANDESCENT 
SCHEIBE ENGINEERING, BOX 208 SE wis 
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A SPARE PACKARD SHUTTER 
IS A NECESSITY 
Order From Your Jobber 
Manufactured Only By 


Michigan Photo Shutter Co. 
3605 So. Burdick St. Kalamazoo, Mich. 
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CROPPING ano SHAPING UP Fae 


WRITE FOR CATALOG on — oe & a 
2x2 ODD SIZES 





x23, 


4 LANTERN SLIDE BINDERS 





PORTER MFG. & sorrey co. 
2836 Sunset Bivd., Dept. PMI-8 
Los Angeles 26, California 
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MECHANIZED RUSH 
(continued from page 37 ) 


posure time, the easel takes care of 
print exposure and paper advance 
automatically. 

The processing stations were de- 
signed and built for UPI by Rolor 
Manufacturing Co., Inc. Each print- 
er has a 5%-ft. sink divided into a 
developer, rinse and hypo section. 
Developer and hypo are piped to 
the appropriate tray under low pres- 
sure from a central chemical mixing 
ond storage room. A metering mech- 
anism at the station dispenses any 
pre-set quantity of chemicals. 

Also provided are two foot switch- 
operated spigots for hot and cold 
water to effect local print control. 
in the wall above the sink is a safe- 
light window and a pass-through to 
the white-light section of the lab. 
The pass-through consists of large 
ciameter, soft rubber rollers driven 
by a motor. Above this is a canopy 
which houses a safelight, a foot 
switch-operated white-light over the 
hypo, an intercom and pushbuttons. 

When a batch of prints go through 
the rollers into the white-light room 
they fall into a 2 x 2-ft. rinse sink. 
When the printer pushes a button 
that stops the rollers, a sequence 
commences. It starts with a 60-sec. 
circulating rinse in this sink. Then 
a stainless steel mesh basket lifts the 
batch of prints into an adjacent 2 x 
2-ft. sink filled with a wash-acceler- 
ator solution. A surge and circulation 
pump agitates this bath. At the end 
of a minute the wash-accelerator 
basket lifts the prints and tosses them 
into a 42-in. circulating vortex wash 
—unless there are already prints in 
the wash. If the latter is the case, 
everything waits until a finisher picks 
up the washed prints for drying. A 
buzzer reminds him to pick up the 
washed prints. 

In all, the line from automatic or 
semi-automatic enlarger to pigeon- 
hole sorting racks is about 25 ft. It’s 
a very busy and highly productive 
25 ft., however. 

A little out of the firing line, are 
film processing darkrooms for UPI 
New York Bureau news and com- 
mercial division photographers, a 
copy section and Telephoto trans- 
mission. A greatly expanded color 
section will ultimately be equipped 
for every color film except the Koda- 
chrome type. With tools ranging 
from Rolor processors to Macbeth 
Photometers, UPI technicians will 
turn out color prints, duplicate trans- 
parencies and screened color sepa- 
ration positives for ROP newspaper 
color. UPI has come a long way from 
the cypress sink.—THE END 
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CLASSIFIED ADS...... 


RATE—30¢ per word 
Minimum charge—$4.00 
“Position Wanted" classification only 

—1I5¢ per word 
Display ad—$27.00 per inch 

Payment must accompany order. 

10% Discount for ads in three consecu- 
tive issues, ONLY IF ENTIRE BILL IS 
PAID IN ADVANCE. 

Count each word, including each word 

in address. A PMI box number is avail- 


able; counts as 5 words. All replies will 
be forwarded as soon as received. Only 
agate type used. First werd set in caps 
at no extra charge. Additional words 
in caps—10¢ extra per word. 


DEADLINE—copy must be received be- 
fore the 10th of the month precedino 
desired issue (example: Sept. 10th 
for October issue which is mailed in 
mid-October). 


Please print or type copy. 


All ad copy is accepted subject to the approval of the publisher. 








SERVICES 


CAMERAS, ACCESSORIES FOR SALE 





EKTACHROME, EKTACOLOR, ANSCOCHROME 
PROCESSED CAREFULLY & PROMPTLY. 4 x 5— 
50¢ per sheet. 135-20 exp. $1.35 mounted. 
Quality printing at reasonable prices. Try our 
service on your next color job. Kenmore Color 
Lab. P.O. Box 93, Kenmere, N.Y. 





MOTION PICTURE COMPLETION—Send your 
work print for professional finishing. Fine edit- 
ing, EXCELLENT MUSIC LIBRARY, sound effects, 


. titles and narration. Top quality at reasonable 


prices. Ross-Gaffney Inc., 45 West 45th Street, 
New York 36, New York. 











EKTACOLOR SERVICES 


Exclusively for 
Industrial and Commercial Illustrators 
Have Air Force facility clearance 


KRIDER STUDIOS INC. [AWRENCEBURG 














FINISHING EQUIPMENT FOR SALE 


WITH A CAMERA CART 
you handle your big camera like 
a 35mm. Wheel to the job, pull 
open steps, swing up always 
mounted camera, and shoot. Send 
for literature. 


CAMERASMITH COMPANY 
P. ©. Box 2164, Joplin, Mo. 

















GRAPHIC 70’s, new and used, IN STOCK, ALT 
MAN’S, 16 S. Wabash, Chicago 3, Illinois. 





LINHOF TECHNIKA PRESS 23 OUTFIT. Three 
lenses, twelve holders, FPA, rollback, handgrip, 
flash, Mecablitz, $99.50 case. BARGAIN. Might 
separate. TWELVE used 4x5 press cameras and 
outfits. Current and older models. Great reduc- 
tions. Trades considered. Write for listings. Used 
opaque, overhead, sound and automatic exhibit 
type slide projectors almost always available. 
Large stock of lenses and 16mm cameras. Write 
your needs. BEL-PARK PHOTO, 3144 North Cic- 
ero, Chicago, Ill. 





MISSILE PLANTS, INSTRUMENTATION, SPACE 
PROGRAMS, require 16/35mm movie, microfilm 
processing. Also Identification Services, Sports, 
TV stations, Hospitals and Educationals. 
BRIDGAMATIC machines do Reversal, Negative/ 
Positive, Color, automatically. $1241.00 up. 
SOS, 602 W. 52, New York 19. Dept. PM. 


COLOR SLIDES & VIEWERS 





DUPLICATE color slides and filmstrips so good, 
they look masked. For advertising. All folding 
Viewers. Samples. Stereo-Magniscope, Inc., PMI, 
40-31 81 St., Elmhurst 73, N. Y. C. DE 5-0027. 





16mm Services 
Processing-Printing 
Same Day Reversal Service 





Get more information. Circle 435, page 63 


FOR SALE 





Commercial & Industrial Studio. No weddings, 
no portraits, no babies. Productive negative file. 
Studio small, well equipped, air conditioned. 
Located down-town in mid-southern industrial 
city. Owner wants retirement. PMI Box No. H-20. 








QUANTITY PRINTS 


Don‘t tie up yeur darkroom making multiple 
prints. Kier guarantees prompt service and 
faithful reproduction of your negatives on 
latest automatic equipment at prices as lew 
as 8¢ for 8 x 10s. Write for samples and com- 
. plete price list. 


KIER PHOTO SERVICE 
Dept. PMI, 1220 W. 6th St., Cleveland (3, @hie 
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MAGNETIC sound STRIPING 


16mm or 8mm: originals * duplicates * raw stock 30, 50 and 100 mil widths 


FREDERICK F. WATSON, INC. 


202 EAST 44th STRERT 
NEW YORK 17, NEW YORK 


Get more information. Circle 477, page 63 
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PREFERRED BY PROFESSIONAL 
CAMERAMEN EVERYWHERE... 





SPECTRA*® 


PROFESSIONAL 
Gold Seal 
EXPOSURE METER 
THREE METERS IN ONE — The 
Spectra Professional precisely mea- 
sures illumination, contrast and bright- 
ness of your subject. Only meter with 
a complete set of direct-reading f/stop 

slides. 

A precision instrument YOU CAN- 
NOT AFFORD NOT TO AFFORD! 
Complete with disc, grid, 13 exposure 
index slides and carrying case, only 


$97.50 


Write for descriptive 
literature and 
complete specifications. 


PHOTO.RESEARCH CORP. 


Karl Freund; A.S.C., President 







BSTNO. CAHUENGA BLVD. 
HOLLYWOOD 38, CALIFORNIA 
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. NEW ROTARY CONTACT 
PRINTER 
ron BACK AND WHITE 4 
SAND 


“EXPOSES IN 4. ‘SECONDS! 
(UP TO 900 PER HOUR) 


Just place negative and contact proof paper in 
contact, insert in Photo-Ray— get exposed 
proofs ready for development in 4 seconds! 
Negative not harmed! Takes negatives up to 14” 
wide, any length. Terrific for — production 
of borderless prints, LOW PRICED — GUARANTEED 
— NOTHING LIKE IT AVAILABLE—SEND FOR 
ae TODAY. 


FREE PHOTO-RAY BROCHURE # 


Reproduction Engineering Corporation 
16 Westbrook Rd., Essex, Connecticut 


Name 














Company. 








Street 


City-State 


Get more information. Circle 466, page 63 
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Paper problems sometimes a nightmare? You’d be 
amazed at how fast Ansco’s new Cyko™ contact paper 
solves the toughest darkroom dilemmas. Cyko is a 
fast, neutral black contact emulsion that offers greater 


speed uniformity from grade-to-grade for superior 
control in printing. In addition, Cyko’s amazing de- 


Get more information. 


velopment latitude and low-fog handling character- 
istics make it ideal for quantity production work as 
well as critical presentation prints. Try Cyko contact 
paper today for a new standard in print control. 
Ansco, Binghamton, New York. A Division of General 
Aniline & Film Corporation. 
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This color film 
keeps you out of the 
foreman’s hair 


Rodalk : 


“TRADE MARK 


So fast you can take color pictures without dis- 
tracting the foreman, the foreman’s people, 
stopping his machines, holding up his production 
or getting in his way with cumbersome equipment. 

This film’s 125 index (160 daylight) means 
that low light levels seldom stop you. Light, as 
available, makes the picture good and true. 

Colors will be as honest as your memory re- 
members them—in shadow areas, in highlight 
areas. 

Transparencies with the realism of natural 
color in natural lighting must be the best kind. 
Now you can make them with Kodak High 
Speed Ektachrome Film. 


EASTMAN KODAK COMPANY, Fochester 4, N. Y. 





